





THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU . 
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An Expert Gives You His 
Simplified Methods 


Mr. Thompson, the author of these 
books, 1s not an ordinary teacher of 
mathematics. He has nad many years 
perience in giving students the «ind 
of mathematical training they need in 
practical work. He presents each practi- 
cal method and problem in the clearest and 
simplest way. He gets right down co the 
kind of information that you need in your 
daily work. 
Don't let appearances fool you, mathematics ts 
easy. You can get these books on approval and see 
for yourself how much enjoyment you will have while 
getting this valuable training and solving interesting 
practical problems that puzzle your triends and fellow 
workers. In no time at all you will be tackling with ease 
the most dificult question on this subj;ect 


Mathematics 


REPARE quickly for an important job in America’s 

war industries—and for the coming opportunities 
after the war—learn mathematics. Mathematics is the 
basic requirement of all mechanical and scientific work, 
and of all business or industry based on science. With- 
out this essential knowledge even the most capable man 
is left behind while others forge ahead to better jobs, 
bigger contracts, more money. You need mathematics 
to understand all technical work, to supervise operations, 
to improve, speed up and check on your work and the 
work of others. Such basic training is quickly recognized 
today and gladly paid for. It singles you out from the 
crowd and gives you an advantage whether it is a matter 
of a job, a promotion or a contract. 

Now you can learn mathematics by an easy inexpensive 
and time-saving method. This very simple and extremely 
interesting course in book form has been prepared for you 
by an expert who has devoted a lifetime to teaching 
practical men the fundamentals of this important subject. 


A Complete Course and Reference Library in 
These Five Volumes « 1,598 Pages « Illustrated 


MATHEMATICS FOR SELF STUDY 
starts right from the beginning with a re- 
view of arithmetic that gives you all 
special short cuts and trick problems that 
save countless hours of your time and 
make you more valuable to yourself 
and your job. Then these books go 
right into higher mathematics and 
show how simple it is when an ex- 

pert explains it for you. 


ARITHMETIC: Starting with a quick 
review of principles, this volume 
presents all the special calculation 
methods used in business and in- 
dustry which every practical man 
should know. Fundamental in all 
computations in engineering, both 
military and civilian. Essential 
methods for rapid calcula- 

tion such as is needed in 

firing guns, setting 

lathes, etc. Systems 

of measurement and 

their computation 

required in machine 

work. Hundreds of 

other applications 

to technical work. 


ALGEBRA: Starting with sim- 

ple practical problems, this 

book shows you, step by step, 

how to apply algebraic methods to the 
most complex problems. Shows how to 
(Continued on next page) 





MATHEMATICS IS THE INDISPENSABLE 
FOUNDATION KNOWLEDGE For TODAY’S NEW 


HOUSANDS of new jobs are calling for trained men! 

Every industry is working at top capacity to meet the 
needs of our gigantic wartime program. Trained mechanics 
and technicians are in urgent demand. And the demand will 
continue for peacetime needs! 

And in the best of these jobs, the jobs which offer the 
highest pay and the greatest assurance of steady employ- 
ment, a knowledge of mathematics is required, because 
mathematics is the foundation of all technical work. Give 
yourself this basic preparation now by this quick, inexpen- 
sive home-study method—a complete mathematics course 
in five volumes. 


MATHEMATICS 


for Self Study 


by J. E. Thompson, B.S. in E.E., A.M., Dept. of Mathematics, Pratt Institute 


(Continued from facing cover) 
solve problems which are involved in all military and in- 
dustrial work, relating to machines, engines, projectiles, 
ships, planes, etc. Logarithms and slide rule, and many 
other practical applications. 


GEOMETRY: States clearly all needed facts about plane fig- 
ures, circles, polygons, etc. Covers all the topics essential 
in crafting and engineering. It deals at length with angles, 
triangles, circles, and the many other geometric figures that 
are basic to engineering design. Sheet metal work, so im- 
portant in airplane construction, is a direct application of 
these principles. So also is the laying out of ship hulls, 
which is the major activity in ship construction. The prop- 
erties of circles and spheres explained in this volume also 
apply directly in navigation. 


TRIGONOMETRY: This volume makes easy the principles 
of angles and triangles, shows you how to use tables that 
explain their functions. Practically every problem in ma- 
chine work, land surveying, mechanics, astronomy, naviga- 
tion and range finding is solved by methods of trigonometry. 
These methods are explained here in the most simple way 
with actual examples of calculations of height and distance 
as they are applied directly to the sighting of guns and the 
determination of the position of a ship at sea, the construc- 
tion of buildings and fortifications, the cutting of gears, etc., 
etc. All necessary tables for making these computations are 
furnished in this bock as they are in all the other volumes 
of this series. 


Examine These Books FREE 


Send no money now. The coupon brings you the 5 books for 10 
days’ trial. After 10 days return the books to us without obliga- 
tion or send us the small down payment of $2.95, balance in three 
monthly payments. Mail the coupon today. D. VAN NOSTRAND 
COMPANY, Publishers, 250 Fourth Avenue, New York 10, N. Y. 
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CALCULUS: You will enjoy mastering calculus in this 
interesting new way and will find it will enable you to 
solve problems that can be solved in no other way. 
This branch of mathematics deals with rate problems. It 
is essential in computation involving objects moving with 
varying rates of speed. It also enables us to find the most 
efficient design for any kind of mechanism, engine, or mov- 
ing vehicle. Typical problems included in this book are 
the calculation of the velocity with which a man supported 
by a parachute strikes the ground, the path of a bullet or 
shell, the work done by expanding gas or steam (which is 
applied directly in the design of rifles and cannon). 

These ore but a few of the hundreds of subjects simplified 
and explained in this pl reading course in mathematics. 
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ALLEN RAYMOND (“V-Foods vs. 
U-Boats,” page 109) is a veteran war 
correspondent who has seen with his 
own eyes many of the earth-shaking 
events of recent years. From Rome, 
where he reported Italy’s “stab in 
the back,” to the Dutch East Indies, 
where he saw the Jap hordes sweep 
down from the north, he has followed 
the spread of war around the globe. 
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"This is a partnership 
agreement with my son” 


“elie 


ee 
Exrottixe for a course with International 
Correspondence Schools, I’m making two pledges 
to that boy in the Service. 





“One is that I’m stepping up my own ‘fire power’ 
on the industrial front—producing 
as only a trained man can. 


“The other is that Ill be helping him 
win after the war. My son and 
the other boys coming home to jobs in 
the world of thousands of new 
industrial developments are going to 
need the help and counsel 
of trained men who know that world. 
I’m going to be one of them! 


FAP OP ey 


® You believe we are going to win this war. 
You know that Victory will usher in 

an era of tremendous industrial expansion. 
Prepare for the Victory World of 
Tomorrow while you help win the war now. 
The coupon will bring you full information 


on I. C. S. training. Mail it today! 
- = 
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> LONDONS “MIDGET MARSHAL" 
), TELLS BOMBING THRILLER! 


1. “Jerry had been giv- 
ing it to us in fine style 
that night. We were 
out on our usual 4 A.M. 
patrol, picking our way 
between craters and 
smoking piles of rub- 
bish, when we passed 
the ruins of a small 
house that had received 
a direct hit... 


This true story of the blitz was told 
to a war correspondent by Michael 
Davies, Chief Shelter Marshal, 
London Area. Mr. Davies is fa- 
mous as the smallest Air Marshal 
in England; his height is 3 ft. 6 in. 
Mr. Davies was a practicing op- 
tometrist before the war, was ac- 
tive in organizing youth camps, is 
now in charge of one of the larg- 
est air shelters in England. The 
shelter extends 4 acres and in- 2.“One of my party called out: “There's a 
cludes 4 miles of underground light there—somebody must be alive!’ And 
corridors. Complete with interior there was, right enough ... a bright little 
radio ph CS: and sixty- sliver of light coming out from berween 
Eve large sleeping bays, it can aor- the stones. Guided by that, we got on with 


mally house 10,000 le—in a : 
prom 4 14.000. Over Bong et s helt the rescue work as quickly as we could... 


million bricks were used to build 
the blast wall. 





Ee RA UR ER BL MG OR TE AIRS TREN ty 


3."... and found our man, 
half dead from injuries 
and bomb shock, his hand 
still gripping his flash- 
light like a vise. Seems he'd 
grabbed his flashlight to 
show others to the base- 
ment when the bomb fell. 
And that—plus having 
fresh batteries—was what 
saved his own life!” 





PLEASE NOTE: Don't blame your dealer if he's 
out of “Eveready” flashlight batteries. The Armed NATIONAL CARBON COMPANY, INC. 
Forces are taking enormous quantities, and the 30 East 42nd Street, New York 

war industries with the highest priority ratings Unit of Union Carbide and Carbon Corporation 
are taking the rest 
WRITE FOR YOUR FREE COPY of “You and the uce 

War; the new O.C.D. guidebook which tells you The word ‘*Eveready"’ te @ segistered wede-mark 
how you can train and what you can do to help of Uatinset Gaston Cumgaeg, tne 

win the war. There's a job, and an important 
one, for every man, woman and child in America! 

Address National Carbon Company, Dept. B.P. FRESH BATTERIES LAST LONGER... 
30 East 42nd St., New York 17, N. Y. _Look for the DATE-LINE 
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“Off we go, 


into the wild blue 


‘*«K 


yonder a Ase 


Valiant, indeed, are those who have made 
this song their battle hymn. Who of us can 
honestly say that he would not turn back 
time, given the chance, to be able to join 


their select company—to consort with aveng- | 


ing eagles? 

Let's not forget that we can and do go with 
them directly in proportion to the War Bonds 
we buy. Then, too, many like us, producing 
equipment for their use, have a hand in their 


welfare—the ability and determination to | 


build something better so that they will be 
better equipped to tciumphantly fulfill their 
missions. 


Champion Spar} Pluys are but one small, 


vital piece of e:juipment produced for the | 


air forces. But vi.al they are, and so into them 
we pour all the :kill of our thirty odd years 
in the spark p’ag business exclusively, plus 
that extra zez. for Victory which motivates 
all of us. 


*By special permission of Carl Fischer, 

.» Copyright owner of The Army 

4ér Corps,” Robert Crawford, Author 
and Composer. 


SPARK PLUGS 


BACK THE ATTACK—WITH WAR BONDS 
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Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One-piece construction. 


CHAMPION 


SPARK PLUG COMPANY ¢ TOLEDO, OHIO 

















POPULAR SCIENCE 





How Precise 


Maybe your yardstick is a, fine watch. Ours is a 
Ranger 12-cylinder in-line, air-cooled engine. See 
the comparisons between the two listed below. 

A whole battery of fine laboratory instruments, 
plus the genius of craftsmanship, are responsible for 
the Ranger’s outstanding precision performance. 


is Precision? 


Under a metallurgical microscope our technicians 
can read the history of any metal . . . tell how it 
was processed during manufacture. 

With electrical instruments they can detect a 
flaw one ten-thousandth of an inch in depth that 
could become a bottomless pit of danger. 





There’s the spectroscope, 
for example—so sensitive it 
can spot a particle of metal as 
minute as seven parts in a 
hundred thousand. Fairchild 
uses it to explore and to con- 
trol the metals in Ranger 
engines. 

A quarter millionvolt X-Ray 
is another Fairchild key to 
secrets that are hidden beneath 
4 inches of solid steel. It tells 
our engineers which metals 
can “‘take it.” 


f 


A QUALITY WATCH 
PARTS—about 350. 


PRECISION meas- 
urements —wheel 
pivot held toa toler- 
ance of 1/2 of l per 
cent of its diameter. 


SPEED of moving 
parts— balance 


wheel oscillates 5 
times per second, 





A beam of black light is 
played over machined sur- 
faces to expose the structural 
“criminals” that may lurk 
within. 


A RANGER ENGINE 
PARTS 
4,127. 
PRECISION meas- 
urements— impeller 
shaft held toa toler- 
ance of 1/10 of 1 
per cent of its di- 


exactly 


These and hundreds of other 
present-day miracles are rou- 
tine matters for Ranger engi- 
neers and scientists. Result 
—the Ranger Engine... combi- 
nation of precision and power 

. another Fairchild “touch 
of tomorrow in the planes of 
today.” 


ameter, 

SPEED of moving 
parts—tastest part 
revolves 520 times 
per second. 
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Hirohito—you're going to toke it from Guadal- 
canal to the crest of Fujiyama and the sooner you 
@et used to the idea the easier it's going to be for 
us. We know you're not going to be a pushover— 
either is Hitler, but when we get through with him 
—brother, you're next, in spades! Remember, we 
guys that do the fighting don't waste time boasting 
and there are 130,000,000 of us, Hirchito! 





SPECIALIST TRAINING COURSES FOR WOMEN 
(Age 18-40) _ 

Radio code, radio maintenance, instrument 

technician, aircraft drafting and design, Link 

trainer instructors. 





d for our free beautifully illustrated 24 page booklet 
“g — of our aviation specialist courses. Address 
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Coming Next Month 


WHIRLING BLADES—the best aircraft pro- 
pellers in the world today—are pulling our war- 
planes to their smashing victories on all fronts. 
An article by James L. H. Peck describes the 
development of propellers from the first simple 
wooden airscrews to the ingenious mechanisms 
of today, which are designed to get maximum 
efficiency from our superb engines and planes. 


A BOX SETTLE of the type introduced into 
America by early Dutch colonists will make a 
picturesque and useful addition to any country 
or suburban home. Besides doubling as table 
and bench, it contains a storage compartment 
that is handy for many purposes. Joseph Aron- 
son, distinguished furniture designer, gives you 
complete plans and instructions for building it. 


THREE-DIMENSIONAL WAR is the order 
of the day, with the air arm performing an es- 
sential part in co-operation with the ground 
forces. How does this new teamwork operate 
in an actual battle problem? A play-by-play 
account of a typical air-ground operation on a 
divisional front gives you a ringside seat at a 
1943-style military push. 


IF YOU’RE ADRIFT on a rubber life raft, 
you can’t do better than to follow the ancient 
navigating art of the Polynesians, who made 
almost incredible migrations in small boats 
across the vast reaches of the Pacific. With a 
few concessions to modern times, this primitive 
lore is being taught to American flyers who may 
be forced down at sea and have to duplicate 
the amazing voyages of the South Sea Islanders. 


OLD SEWING MACHINES are coming out 
of retirement under the spur of wartime condi- 
tions. Have you one of these old-timers in your 
attic? If so, you will be interested in plans for 
a handsome modern cabinet that will conceal 
its gay-nineties lines and at the same time 
furnish convenient drawers and working sur- 
faces for the modern seamstress. 


SPEAKING OF THE WEATHER, there’s a 
new concept abroad in the field of meteorology 
which takes most of the mystery out this 
perennially fascinating subject. An article with 
illustrations by Eric Sloane shows the simple 
causes that make the weather the way it is, and 
tells you how to recognize the storm signals in 
the sky. 
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some of the largest steel, airplane, 
chemical, railroad and electrical equip- 
ment companies in the country. 
Primarily, their qualities of ambi- 
tion and intelligence were responsible 
for their successes. I.C.S. made its 
Many of America’s production and contribution, however, in supplying es- 
research leaders have stood just where sential training. It can do the same 
YOU stand today. for YOU! 

They knew—as YOU know—that I. C.S. does not pretend that it can 
training is required for success. They make an intelligent, ambitious man of 
acted upon that knowledge by obtain- one who is neither. It can and does 
ing their training from I. C. S. make trained men of those who are 


I. C. S. files bulge with the names of intelligent and persevering. Here’s the 
former students who are presidents, coupon that thousands of successful 
chief engineers or chief chemists of Americans have mailed! 


» = 
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Canadian "vesidents send coupon to International Correspondence Schools Canadian, Limited, "Montreal, “Canada 
British residents send coupon to 1. C. 8., 71 Kingsway, London, W. ngland 
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Vital Jobs Like These | 
Go To Men I Trained 


Communication . — Chief Operator 
Station Operator ) ast 


‘Am with the 


‘wi Pe 

0 
Chie HOLLIS F 
HAYES, 327 Madison St., I 
peer, 


ate 

ion 

after retire- 

ROBERTS, 
areveport 


$200 a month 
in own business 
** For seve years 


Michigan. 
Lieutenant in 
te mat Corps 


cannot divuler 


certainly « r 

Mighty hand 

th “~~ 

LIEUTENANT 

s ANDERSON (Add 

» Goose reek, as. for military reasons.) 

s $10 per Week Radio Service 

in Spare Time Manager 
of 4 Stores 


ese days 
RICHARD W 
ddre wnitt 


ing and living fortat 
JOHN WASHKO 
Haze r 


More Now Make ‘50 a Week 
: “se ( 7 
Full Time Radio Jobs 





| Train BEGINNERS at Home 


for Good Spare Time and 


Here’s your chance to get a good job in a busy wartime 
field with a bright peacetime future! There isa real short- 
age today of trained Radio Technicians and oe raters, So 
mail the Coupon for a FREE copy of m ay coy illus- 
trated book, ‘‘Win Rich Rewards tn Radio. —e 
many fascinating types of Radio jobs; tells how N.R.I, 
trains you ot home in spare time; how you get ractical 
e i yerience by building real Radio Circuits with SIX BIG 

S OF 10 PARTS I send! 


There is a Shortage of Radio Technicians. 
Many Good Jobs are Open! 


There's a big shortage today of capable Radio Techni- 
cians and Operators. Fixing Radios pays better now than 
ever before. With new Radios out of production, fixing 
old sets, which were formerly traded in, adds greatly to 
the normal number of servicing jobs. 

Broadcasting Stations, Aviation and Police Radio, and 
other Radio branches are scrambling for Operators and 
Technicians. Radio manufacturers, now working on Gov- 
ernment orders for Radio equipment, employ trained 
men. The Government, too, needs hundreds of competent 
civilian and enlisted Radio men and women. You may 
never see a time again when it will be so easy to get 
started in this fascinating field. 


Be Ready to Cash in on Jobs 
Coming in Television, Electronics 


Think of the NEW Ea that Television, Frequency Modula- 
tion, Electronics, and other Radio developments will open 
after the war! You have a real opportunity. I will train you 
to be ready to cash in when Victory releases the amazing 
wartime Radio developments for peacetime uses! 





You Build These Radio Circuits With Parts I Send! 


MEASURING INSTRU- 
MENT. Built early in 
Course. Use it to. locate 
defects, service Radios in 
your neighborhood, earn 
EXTRA MONEY while you 
learn! 


SUPERHETERODYNE CIR- 

CUIT. Receives Local and 
Distant Stations. Build it 
with parts I supply. Use it 
to make fascinating tests, 
experiments, prove what you 
learn from my illustrated 
lessons! 


By the time you've 
conducted 60 sets of 
Experiments with Ra- 
dio Parts | supply— 
have made hundreds 
of measurements and 
adjustments—you'll 
have valuable PRAC- 
TICAL experience. 


A. M. SIGNAL GENER- 
ATOR. Build it yourself. 
It provides amplitude- 
ulated signal for 
testing and experimental! 
purposes. | send all 
r instructions, for 
these and other 








Many Beginners Soon Make $5, $10 
a Week EXTRA in Spare Time 


Right now, probably in your neighborhood, there’s room for 
more spare and full time Radio Technicians. Many N.R.I. 
Students make $5, $10 a week EXTRA money fixing Radios 
in spare time while learning. I send EXTRA MONEY JOB 
SHEETS that tell how to do it! 

My ‘‘50-50 Method’’—half building and testing real Radio 
Circuits, half learning from easy-to-grasp, illustrated les- 
sons—is a tested, proved way to learn Radio at home in spare 
time. Think how much practical experience you'll get by 
building the ‘“‘Superhet’” and Measuring Instrument illus- 
trated at left—by conducting 60 sets of experiments on these 
and other Circuits you build with parts I supply! Within a few 
months you can be ready to run your own Spare Time Shop, 
an the Radios of your friends and neighbors—get paid while 
earning! 


4 Extra Pay in Army, Navy, Too 

Wa | Men likely to go into military service, soldiers, f? 
sailors, marines, should mail the Coupon Now! ad 7 
Learning Radio helps Service men get extra 

rank, extra prestige, more interesting duties, much higher pay. Broadcasting Stations 

Also prepares for good Radio joos after service ends. Over 1,700 employ N.R.1. trained 

Service men now enrolled. Radic Technicians as 

operators, installation, 


Find Out What N. R. 1. Can Do For YOU maintenance men and 


in other capacities and 

MAIL THE COUPON BELOW for my FREB 64-page hook. 
It is packed with Radio facts, things you never knew about 
opportunities in Broadcasting, Radio Servicing, Government 
Radio, and other Radio fields. 

You'll read a description of my Course—‘‘50-50 Method’’—6 
Experimental Kits—Extra Money Job Sheets. You'll see the 
fascinating jobs Radio offers and how YOU can train at 
home. No obligation—no salesman will call. If you want to 
JUMP YOUR PAY—Mail Coupon at once in an envelope or 
pasted on penny postcard! J, E. SMITH, Dept. 
3KP3, National Radio Institute, Washington 9, D. C. 


Set Servicing pays many TRAINING MEN FOR - 
N.R.I. trained Radio Tech- VITAL RADIO JOBS 














4. E. SMITH, President, Dept. 3KP3, 
National Radio Institute, Washington, -9, D. C. 


Dear Mr. Smith: Mail me FREE, without obligation, your 64-page 
book, ‘‘Win Rich Rewards in Radio,’’ which points out Radio's 
ypportunities and tells how you train men at home to be Radio 


Technicians. (No salesman will call. Please write or print plainly.) 


Age 


Name 


\ 


70 BETTER PAY 


Address 
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FIELD OF OPPORTUNITY 


PLASTICS ENGINEERS AND TECHNICIANS NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 


@ Leaders in science and industry have long been saying, “Keep your eyeon Plastics.” 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 


THIS IS YOUR Today there’s a big need in vital war production for those who 
are trained in Plastics. From one to a hundred articles made 
BIG CHANCE of Plastics must be supplied for every man in our fighting 


forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory. And at the same time you will be preparing fcr even greater oppor- 
tunities when the war is over. 


There is scarcely an industry in which these so-called “miracle materials” will not 
lay an important part. After the war many old materials, methods and skills will 
e replaced. Acquire the all-important “know how.” Be in a position to step into 

one of the key jobs. 


Turn at least part of your leisure time into money. Qualify at 
YOU CAN LEARN home for a larger income in an interesting career. Build 
ilSeselma Lime 8 ocreater security for your future in a vocation that looms large 


on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 


It’s easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 


sooner you take this easy 
ME- STUDY TRAINING SINCE 1897 





step, the sooner you will 
reach your goal and reap the QO eee ee eee eee eee ee eee === 


rich rewards. f Take This First Easy Step 


AMERICAN SCHOOL OFFERS 
CHECK, CLIP AND MAIL. COUPON NOW 


COMPLETE TRAINING SERVICE 
AMERICAN SCHOOL, Dept. G-746, Drexel at 58th, Chicago 37, Ill. 


You who have not completed high 
Wtthout obligation, Please send FREE and postpaid, bulletin and details 
of the Subjects checked. 


school or have missed vocational train- 
ing ir college, and who cannot spare OPLASTICS ENG’R OA ing 4 Operates 4 Dest 
» to go ay to school, c romph JPLAS b , Accov )ting an rafting an signa 
e's = —* . . r a wipe a C'Refrigeration C.P.A, for Men and Women 
your education in your choice of many C Architecture OCoest Accounting ORadio 
subjects. Several of these are listed in and Building for Manufacturing OHigh School 
the coupon at right. Check the subject OPractical Plumbing OBookkee ing OAir Conditioning 
in which you are interested, fill in your OAutomotive OPrivate Secretary ett 
. Engineering DDiesel Engineering OMechanical Eng. 
name and address, clip and mail the OAviation Drafting OSurveying & Topo- (OShop Management 
OAviation graphical Drafting OTool Making 
OBusiness OSheet Metal OBetter Foremanship 
Management Pattern Drafting OMachine Shop 
CElectrical Engineering Operations 


AMERICAN SCHOOL Name.... ; eee .. -Occupation.... 


Address ... 


coupon today. 


PRACTICAL, EFFECTIVE 


§ Dept. 6-746, Drexet at 58th Street, Chicagosz BF cuy.. 
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i. G. O'BRIEN 


Atlas Champion 


Cup Winner 
Peas, 


ADDRES 2¢ 


s | Pe “JT 


“This is coupon O’Brien sent 
to get FREE Book. Yours 
is below—clip it Now! 


This 
snapshot 
Charles 
fornian 


is ar 
of 
Atlas’ 

pupi 


Prize-Winning Body 
Gave Him / 


G. O'BRIEN saw my coupon. He clipped and mailed it. He 

got my free book and followed my instructions. He became 
Man. NOW read what he says: 

“Look me NOW! ‘Dynamic Tension’ WORKS! 

I’m proud of the natural, easy way you have made 


ie an ‘Atlas Champion’t” J. G. O'Brien. 
“ll Prove that YOU, too, can 
be a NEW MAN”_(Z4, GH 


I don't care how old or young you are, or how ashamed of 
your present physical condition you may be. If you can sim- 
ply raise your arm and flex it I can add SOLID MUSCLE to 
your biceps—yes, in double-quick time! Only 


on each arm—i 
15 minutes a day—right in your own home—is all the time I 
ask of you! 


And there's no cost if I fail. 


J. 


a New 


an 


INSIDE 
those yours 
those inner organs, help 
u won't feel there's even 
h you I'll have your 


whole ular system 


grip 


mus 


your 5s back, develop your 
make 


i can ad t o you est e you a like 
1 « ‘ trength ir your old backbone, exerci 
ig red-blooded vitality that ye 
d that lazy feeling! Before I get through wit 
beautiful suit of muscl 


I can broader 
and OUTSIDI 
and powerful 

body 

left for v ess af 

, new, 


Vise legs of 


measured 


Only 15 Minutes a Day 


’** That's the ticket! The identical natural method that I myself developed to 
scrawny, skinny-chested I was at 17 to my present superman phy- 
arvelous physical specimen my way give you no 
1 to develop your strength through 
DORM ANT musele-power in — ~. 
double-quick into real, solid L 


whole frame 


“Dynamic Tension 
1 my body from the 
Thousands of other fellows 
mtraptions to 
Tension.”” You simply u 
rod-given body—watch it increase and 
MUSCLE 
My method—‘‘Dunamic 
exercise is practical. And 
home. From the very start you'll be 
unconsciously every minute of the 


MUSCLE and VITALITY 


FR EE BOO K AND STRENGTH” 


In it I talk to you in straight-from-the-shoulder language. 
Packed with inspirational pictures of myself and pupils—fel- 
lows who became NEW MEN in strength, my way. Let me show 
you what I helped THEM do, See what I can do for YOU! For 
a real thrill, send for this book today. AT ONCE. Address: 
CHARLES ATLAS, Dept. 110, 115 E. 23 St., New York 10, N.Y. 


weakling 
are becoming nt 
th. You le 

tilize the 


nultiply 


te or ¢ 


amic 


CHARLES 


No theory—every 
in your own I 
* almost 
BUILD 


will turn the trick for you 
sy! Spend only 15 minutes a day 
using my method of ‘‘Dynamie Tension’ 
day—walking, bending over, etc to 


rae 


Tension’ 


man, #0 ¢ 


want 


husky 
your 
Strength 


“EVERLASTING HEALTH 


Address 
city 


FREE 
"’ No obligation. 


(Please 


Oo Check here if under 


CHARLES 


ATLAS 


An 
photo 
Charles 
winner 
holder 
title 
World's 
Perfectly 


of 


veloped Man.”’ 
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ATLAS, Dept. 110 


115 E. 23rd Street, New York 10, N. Y. 
proof 
help 


system of 
New Man 
muscie a 


Everlasting 
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make a 
and big 
book, ‘* 


give me 
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To People Who | 


Want 


To Write 


but can’t get started 


Do you have that constant urge to write but the fear 
that a beginner hasn't a chance? 


Then listen to what 
this subject 


the editor of Liberty said on 


“There is more room fer newcomers in the writing 
field today than ever before. Some of the greatest of 
writing men and women have passed from the scene in 
recent years. Who will take their places’ Who will be 
the new Robert W. Chambers, Edgar Wallace, Rudyard 
Kipling? It is also true that more people are trying to 
write than ever before, but talent is still rare and the 
writer still must learn his craft, as few of the new- 
comers nowadays seem willing to do. Fame, riches and 
the happiness of achievement await the new men and 


women of power."’ 


WRITING APTITUDE TEST FREE! 
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Bus Driver 
Sells 8 Stories 


*Since reporting the sale 
@f my first attempt at a 
peogeuine article, I have 

ld three others, also 
our feature stories were 
Bccepted by the local 
Rewspaper. The credit is 
Bll yours. When you cor 
Sider that I'm a dri 
Zor the local bus 


pany 





NOTICE TO 
CANADIANS 


Newspaper Institute's 
operations in Canada 
have been approved by 
the Foreign Exchange 
Control Board, and to 
facilitate all financial 
transactions, a special 
permit has been 
assigned to their ac- 
fount with the Cana- 
Gian Bank of Com- 
Merce, Montreal 











HE Newspaper Institute of 
America offs rs a free Writing 
Aptitude Test. Its ay ny is 

to discover new recruits for the 

army of men and women who 
add to their income by fiction 
and article writing. 


The Writing Aptitude Test is a 
simple but oper analysis of 
your latent ability, your powers 
of imagination, logic, etc. Not 
all applicants pass this test. 
Those who do are qualified to 
take the famous aw course 
based on the practical training 
given by big metropolitan 
dailies 

This is the New York Copy Desk 
Method which teaches you to 
write by writing. You develop 
your individual style instead of 
trying to copy that of others. 
You ‘cover’ actual assignments 
such as metropolitan reporters 
get. Although you work at home 
on your own time, you are con- 
stantly guided by experienced 
writers, It is really fascinating 
work. Each week you see new 
progress. In a matter of months 
you can acquire the coveted 
professional touch. Then 
you're ready for market with 
greatly improved chances of 
making sales 


Mail the Coupon Now 


But the first step is to take the 
Writing Aptitude Test. It re- 
quires but a few minutes and 
costs nothing. So mail the cou- 
pon now. Make the first move 
towards the most enjoyable and 
profitable occupation writing 
for publication! Newspaper In- 
stitute of America, One Park 
Ave New York 16, N. Y. 
(Found 1925) 


Newspaper Institute of America 


Send me, without 


tude Test and further 


as promised in Popular 


Miss ) 
Mrs 
Mr. } 


Address 


(Correspondence confidential 


cost or obligation 


One Park Ave., New York 16, N.Y. 


your Writing Apti- 
iformation about writing for protit 
October (34-M-663) 


Science 


No salesman will call on you.) 


Copyright 1943 Newspaper institute of America. 
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Buu War Saving Bonds and Stamps regularly. 


SECRETS ENTRUSTED 
TO A FEW 


HERE are some things that can not 

be generally told—shings you ought to 
know. Great truths are dangerous to some 
—but factors for personal power and ac- 
complishment in the hands of those who 
understand them. Behind the tales of the 
miracles and mysteries of the ancients, lie 
centuries of their secret probing into na- 
ture’s laws—their amazing discoveries of 
the hidden processes of man's mind, and 
the mastery of life’s problems. Once 
shrouded in mystery to avoid their de- 
struction by mass fear and ignorance, 
these facts remain a useful heritage for 
the thousands of men and women who 
privately use them in their homes today. 


THIS FREE BOOK 


The Rosicrucians (not a religious or- 
ganization), an age-old brotherhood of 
learning, have preserved this secret wis- 
dom in their archives for centuries. They 
now invite you to share the practical help- 
fulness of their teachings. Write today for 
a free copy of the book, “The Mastery of 
Life.” Within its pages may lie a new 
life of opportunity for you, Address 
Scribe X.N.J. 


Whe ROSICRUCIANS 


(AMORC) 


San Jose California, U.S.A. 
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RADIO RECEIVERS 


COYNE ‘Learn-by-Doing’ Shop Course 


i RADIO Qoerating 
and ELECTRONICS 


oa 


GREAT VICTORY FU 


Le Finance Your huni, 


War has created tremendous opportunities for men in 
RADIO OPERATING AND ELECTRONICS. Here 
is the practical **‘Learn-by-Doing"’ shop training in 
this big field. Not by correspondence, but actual ex- 
perience on real Radio and Electronic apparatus. 


START NOW—PAY LATER! 


I make it easy for you to come to Chicago for my 
practical training. Don't let lack of money hold you 
back! You can pay tuition AFTER YOU GRADUATE, 
I'll even help you secure part-time work while at 
Coyne to help pay living expenses. My plan has 
aided thousands — coupon brings complete . 
details. : 


Prepares for Gov't License 
Seay of the better Radio jobs require 


- S. Govt. license. Coyne has pre- 
pared hundreds of men for this test. 
Our graduates hold good positions in 
broadcast stations, air transport, police 
radio and motion picture studios. 


You'll Receive Personal Instructions on 
Fascinating Radio and Electronic Apparatus 
It's the thrill of a lifetime when you first operate the 
amazing variety of up-to-the-minute Radio and Elec- 
tronic equipment at Coyne! Experts show you each 
step, train you thoroughly. You'll learn to send Code 
rapidly — do actual trouble-shooting on Television, 
short-wave and electronic devices. With this training 
ou get my LIFETIME EMPLOYMENT SERVICE, 

i train you for a real job, then help you get it! 


H. C. LEWIS, President 


COYN ELECTRICAL SCHOOL 


RADIO DIVISION 
500 S. Paulina Street, Dept. 73-4H, Chicago, Ill. 





OCTOBER, 


1943 


Buy War Saving Bonds and Stamps regularly, 


SEND FOR MY FREE BOOK! 


Find out all about the sensational new future for 
Coyne-trained Radio Operators and Industrial Elec- 


tronic Cpetiatete, M i FREE BOOK 1s full of pastes 
z oO f< a ere 8 a ace 
Get the itis voce held for Vous"Age, lack of 
experience bars no one. Coyne has been 
FACTS! training men 44 years—is nationally fa- 
® mous. Act now. Use handy coupon. No 
obligation; no salesman will call. Don't delay. Send 
it today! c— 
See How Easily “--4,../9 
Sew 4 } 
YOU can getmy <3," hi 
Shop 


MAIL COUPON 
htt pees 
= H. C, LEWIS, Pres., 
* RADIO DIVISION 
§ COYNE ELECTRICAL SCHOOL, Dept. 73-4H 
8 500 South Paulina St., Chicago, Ill. 

Without obligating me, send your FREE BOOK, 
“Your Future in RADIO", and tell me about your 
“Pay-After-Graduation” plan. 


Z 
z 
ES 


ADDRESS 


@ CETY . 0. cccccccccescccscoes STATE, ..cccccce 
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P.S.M. Meant Sleeve Stripes 
to This Sailor 


I'M SEVENTY years old and have been read- 
ing your magazine for a long time now. I 
look forward to its arrival every month, and 
I want to congratu- 
late you on how well 
you tell what is going 
on in the world of 
science in language 
we ordinary folks 
ean understand. In- 
cidentally, my _ son, 
who is a lieutenant 
in the U. S. Navy, 
recently told his 
young daughter that 
the reason he is an 
officer is because his 
old dad made him 
read P. S. M. when 
school.—J. E., New 


-BuT 'M STUDYING 
To BE A WAVE 


he was a youngster in 


York, N. Y 


Put This in Your Pipe 
and Clean it 


BeinG always glad to make someone's pipe 
@ream come true, I am hastening to answer 
E. A. R., of Rye, N. Y., whoge letter appeared 
in the August issue, and who wants to know 
how he can keep his pipe clean now that 
pipe cleaners are off the market. It’s easy, 
E. A. R. Just get a piece of wire long enough 
and thin enough to be bent double, and then 
run it through the mouthpiece into the bottom 
of the bowl. Then take a piece of white string 
and pass it through the loop of the wire. Now 
pull the string through the entire length of 
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the stem. Don’t use too heavy a string. If 
you do, it might stick in the stem—and when 
that happens, brother, you're in trouble. Fol- 
lowing the string treatment, pour about a 
teaspoonful of denatured alcohol into the 
bow! and let it stand for about five minutes. 
Then empty the pipe and let it stand over- 
night. When you “light up” next day you will 
find your pipe has acquired a delicate liqueur- 
like flavor.—L. C. B., Binghamton, N. Y. 


IN ANSWER to E. A. R.’s plea for help, I 
suggest the use of compressed air, the kind 
that is to be found at any gasoline station. 
Just put the end of the air hose into the 
bowl—and let ’er blow. You'll have a clean 
pipe in one good “puff.”—J. V. S., Campbell, 
Ohio. 


I ovent to make E. A. R. hoe four rows of 
corn, beans, or any other of my vegetables he 
might choose—in payment for the valuable 
information I am about to give him. But I 
just can't sit idle and watch a fellow pipe 
smoker suffer. I suggest that he get a good 
clean wing or tail feather from a hen or 
rooster and use that to clean his pipe.— 
A. L. L., Edgewood, R. I. 


You MeN—you're all alike. Always trying 
to do an easy thing the hard way. There's 
a store on 42nd Street near Lexington Avenue 
that sells pipe cleaners in packages of 12 for 
five cents, one to a customer. I've known this 
for a long time, and I’m no pipe smoker.— 
A Red Cross nurse, New York, N. Y. 


The Harder the Day, the 
Dizzier the Dog 


REGARDING the discussion that appears to 
be raging in the columns of “Readers Say” 
on why a dog makes a number of turns be- 
fore lying down, I 
believe I have at last 
found the real rea- 
son. In times past it 
became so hard to 
make a living that 
before a poor dog 
could lie down to his 
well-earned rest it 
was necessary for 
him to make several 
turns before he could 
make both ends meet. 
If you watch care- 
fully you will notice 
that in these days of 
meat shortages a dog often takes an extra 
turn just to make sure. No fools, these dogs. 

W. D., Tulare, Calif 


47 MORE TURNS 
AND flu HAVE 


DESSERT 
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BOUT WHAT BATTERY TO BUY ? 


need. 
AUTO-LITE Bat- 


ery an 
teries have been 
proved under fire 
on every fighting 


Lite batteries- neers—bu! 

Auto-Lites, too, are speci- largest indepe 

fied for service with our facturer of au 

fighting forces 12 tanks, trical equipment. 
BATTERY coRPORATION onio 
indianapells, Qakland. QMahema City, f 


TOLEDO, * auto-Lite 
Plants ot: Wiagara Falls, Atlanta, 


Manufacturing 


AUTO-LITE 


AUTO-LIFE 


AUTO-LITE sarteries 


, 4 - 
y 
or TOBER ar sav g 8 ta re 
1943 Buy War 8 ing Bonds and § mps gularly 
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... War days are 


OPPORTUNITY 
DAYS for YOU 


in Accounting... 


If you like to work with figures and are 
earnestly ambitious, accounting today offers 
you unparalleled opportunity—to serve your 
country and to profit. 

For there just aren’t enough bookkeepers 
and accountants to fill the needs of govern- 
ment and industry. There are thousands of 
new and vacant jobs. These jobs pay well 
and they are open to both men and women. 
Moreover, this need will continue through 
the war and the post-war adjustment period. 

Ask us to prove this —'and to show you 
how you can grasp this opportunity quickly. 

j 


LASALLE 
EXTENSION UNIVERSITY 


A Correspondence Institution 


Dept. 1083-H CHICAGO 
I want to know what opportunity there is for me in 
Accounting now and how I can prepare for it. Send 
me your free booklet and any other pertinent infor- 
mation 


Name 
Present Positior 


Address 


Buy War Saving Bonds and Stamps regularly 


Ever Think of Looking for 
a New War Gas? 


IN your June issue some amateur chemist 
wrote of his discouraging experience in at- 
tempting to make synthetic rubber. I also 
tried this same ex- 
periment — and had 
approximately the 
same experience. In 
my case, the concoc- 
tion caught fire, so I 
threw it in the sink 
and walked out of 
the house. That was 
my second mistake 
When I came back I 
found that, instead of 
rubber, I had _ suc- 
ceeded only in cook- 
ing up one of the 
vilest odors that has 
ever assailed the nostrils of man. I know I 
did something wrong. What would you sug- 
gest I do if I attempt this experiment again? 

J. G., Los Angeles, Calif. 


Why Worry? Hitler Thinks 
They Move Fast Enough 


ONE THING that has always puzzled me is 
why an artillery shell, being flat at its back 
end, is not seriously retarded in its flight by 
the suction it must create. I may be all wet 
about this, but I'm darned if I can figure out 
why a shell should have a blunt end in these 
days of streamlining. Wouldn't a tapered 
end help to speed a shell on its way? Another 
thing—-why don’t you put out a supplement 
with just “Readers Say” letters in it. After 
all, what your readers say shows what your 
public is most keenly interested in.—S. E. W., 
Dunkirk, N. Y. 


“Readers Say” Is Going 
to the Dogs 


I nave been reading in your magazine why 
it is that a dog turns around several times 
before lying down. What I want to know is 
why does a cocker spaniel stretch out his 
hind legs when he is lying down? He is the 
only dog I have ever seen do it. Can any 
of your “dog-gone” readers explain this for 
me?—C. A. B., Plymouth, Wis. 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention a - 


Now, more than ever before, is the right time to patent your inven- 
tion. Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, so they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 


tion by applying for a patent now, so you will be in position to cash : PATENT L "FSP 5555, 


in on an outright sale, or on the royalties your invention will bring. 
FoR TH 


Patent Guide Shows What To Do E SAGece a 


Our “Patent Guide for the Inventor” answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit- 
nessed disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing ; how many simple inventions have proved 
large commercial successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 


facts of interest. 


Why You Need Expert Assistance 


The Patent Laws were enacted for your benefit—to give you protec- 
tion for the features of your invention which are Patentable. But 
these features must be legally and concisely set forth in the form of 


“claims.” This phase of the procedure is so complex that the Patent 

Office advises the Inventor to engage a competent Registered Patent ° 
Attorney. We maintain a large staff—carefully trained registered €C aH tcal 
patent attorneys—expert draftsmen—experienced searchers—to 


serve you. We have been serving inventors for more than 20 years. M 
ovements 


e 
Take First Step Now é' 
With the Patent Guide you will receive also Free a “Record C LA 4 E N C 3 A. 0 33 e | ig N 


of Invention” form which will enable you at once to 

establish the date of your invention, before you file your E; HARVEV iat JACOBSON 
Patent application. This step costs you nothing yet may be ° 

vital to your success. Remember—in Patent Matters, AC- 
TION is IMPORTANT. Delay can be costly. Mail the cou- 
pon in an envelope, or paste it on a penny postcard NOW. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


. “Wastty of your Trust’’ 
Hot Thin eegearton 
Washington, D. C. 
FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! IA sceriensighinasiatiaanintbiaistin 


Lie = =~ (Please write or print plainly.) ——<o—| «= 


CLARENCE A. O'BRIEN ( HARVEY B. JACOBSON | 
Registered Patent Attorneys before the United States Patent Office | 
32-K Adams Building, Washington, D. C. 

Please send me your 48-Page “‘Patent Guide for the 
Inventor” and your specially prepared “Record of | 
Invention” form FREE. This request does not ! 
obligate me, 


Name 


Address 
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ELECTRICITY.:.:. 


BIC WAR WORK FIELD-BIG FUTURE ! 


He Sees a Way Around 
Invisible Writing 


ReceNTLy a Nazi spy captured in New York 

City confessed that he had been sending in- 

formation abroad by writing with invisible 

ink between the lines 

ALN-VOT Vas abous of his innocent-look- 

€ Tw? that if the postal at 

: , : at i e postal au- 

A osts You Nothing to va ow Oe shestien photo- 
Examine this 3-Vol. Set of \ : = graphed all foreign 
COYNE ELECTRICAL BOOKS! ie . a, mail on microfilm and 
Gey, Go vou She Bhar . ‘ sent that instead of 

tricity? Do you want to fc ovous the original letters 

earn about Electricity, sent - I we would soon put an 

[ ? Radio -—< — hn e & ke " end to such espionage 
Electronics? Are you in fs pe activity. I under- 

z Faslrere sted in these subjects ¢ 2 P ; stand that spies have 
bby. oF as a vocation? ae . ; been sending out a 


nuld you like to have this knowl- 
ir finger tips, available to considerable amount 


you ont at y os < = ean locate ond of information by 
@bjecte? T . van leone pees er means of invisible writing, and I believe that 
Yolume COYNE REFERENCE nt if my suggestion were to be adopted it would 
pb — oo _—— = xe save the lives of thousands of our American 
ontains over ustra- ‘ ¥ rs > se j i als - 
ne — over 2000 subjects ail os boys. The use of microfilm would also con 
Plainly indexed so you can lo- ‘ serve valuable cargo space in our vessels.— 
_ any of them in a moment's \ L. S., Long Island City, N. Y. 
e. It can add money to your a 
pay check as well as keeping you 


- authority on any FREE Training | Even the Way She Went Down 


@Ebject in Electricity - - Radio — . ‘ 
‘Television and Electronics cov- was Titanic 


eed in this remarkable set 
Doesn't cost you a cent to see FRANKLY I was a little amazed to find in 

and mye it in your own os ie : 
heme for 7 days. the August “Readers Say” a letter stating 
Read the coupon below—then Big 83x11 in. book of that the author had been informed that the 

» . 00 — . : 

| 4 you your set. AS Lt 136 Coyne Shop P prints Titanic (the famous giant liner that piled up 
fit Actual wiring diagrams, on an iceberg some 31 years ago) had not 


} } 


thing you'll value all your life then motor windings, radio 
saad it back. It will not have cost hook-ups, etc. For daily sunk to the bottom of the ocean, but was still 


, ay ie: sy ‘seen . pK BF, AAA floating around a few feet below the surface. 
lay this BF — os 5 20, Resesncl Som. I'm no physicist, but I know a few facts 
Shen you decide if you want it from the Coyne Staff about this famous sinking that may help to 
ai. m making and the $a iar Begecrienl os clear up the question your correspondent has 
I's offering. H.C. Bure with set. suggested. The Titanic had 16 watertight 
PAO . compartments and a double bottom. When 

she hit, a spur of ice gashed a 310-foot hole 
in her, and ripped open the forward five 
compartments. As she began to sink, other 
compartments also slowly filled, the stern 
finally rising up out of the water until the 
boat was almost perpendicular. At this point, 
all the heavy machinery fell forward and 
probably tore out the bow. Does it seem pos- 
sible to anyone that in view of all this dam- 
age the Titanic could still be floating around 
somewhere in the ocean?—L. S., Baltimore, 
Md. 














YNE ELECTRICAL BC HOOL 
= ee St., Chicago 12, IMinois COUPON 
nd me postpaid, the big 3-volume NEW EDITION 
wos NE ELECTR AL and RADIO REFERENCE ENCY- 
gC LOPEDIA, and 150 FREE COVNE SHOP PRINTS Within 
8 days: after receiving the books, I‘lleither return them or send you 
5 8. 00 and then $3: a me pnt ntil the total price of $13.95 is paid 


‘NAME 

* ADDRESS 

% ITY STATE 

| OCCUPATION ’ AGI 

s E 107 Sead cash price, $12.55, with order 


* if preferre you save $1.40. Same 
87 7-day free triaband retura privilege. 
“ceteeeeeeranenen naa = = 


im LEW Pres. “Dept, TRE FREE TRIAL 


were wren ee ee E 
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AUDELS NEW 


ACHINISTS 2 


HANDYBOOK B// | 
NOW READY! “4H 
YY ff il \ 


s 


A KEY TO 
MODERN SHOP PRACTICE 


PRACTICAL INSIDE INFORMATION 


For Every Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1600 Page Handy 
Book Covers Modern Machine Shop 
Practice in All Its Branches. 


A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 


New from Cover to Cover. Tells How to 
Operate and Set Up Lathes, Screw & 
Milling Machines, Shapers, Drill Presses 
& All Other Machine Tools. 


5 PRACTICAL BOOKS IN ONE! 
60 FULLY ILLUSTRATED CHAPTERS 


, S m Covering: 1—Modern Machine Shop 

Gems =Practice. 2—Blue Print Reading and 

ae Le m@ €©Howto Draw. 3—Calculations & Mathe- 

SSNSSEes matics for Machinists. 4—Shop Physics. 
: “@ 5—How to Use the Slide Rule. 


Oy nie naretl _..ASK TO SEE IT!_- 


A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS THEO. AUDEL & CO., 49 West 23rd St., New York 
Easy to read and understand—flexible covers—Handy Mail AUDELS MACHINISTS & TOOLMAK- 
size 5 x 614 x 2—a ready reference that answers your i Fee Hanoy BOCK. Price # og 7, Daye Tree 
rial. If O. K. I will remit $1 in 7 da 


questions accurately. I Monthly until $ is Paid. Otherwise I will return it. 


TO GET THIS ASSISTANCE FOR Qhon'sy pam 


D/AIWT, 


y 


“ 
3 
3 
ad 


Yj 


VE 


AWN { 


AND TOOL MAKERS WARDY BOOK 





YOURSELF SIMPLY FILL IN AND PAY AOD scare 
MAIL COUPON TODAY ONLY EMO. 5 


THEO. AUDEL & Cco., 49 Ww. 23rd St., New York | Reference —_ 
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HERE IS YOUR SUCCESS CHANCE 
BE A 


RADIO-ELECTRONIC 
TECHNICIAN 


k's 


SPRAYBERRY TRAINS YOU QUICKLY 
FOR WAR AND PEACETIME WORK 


You Learn in Easy Step-By-Step Stages 
No Previous Experience Needed 


The offer I make you here is the opportunity of a lifetime. It’s 
your big chance to get ready for a wonderful future in the 
swiftly expanding field of Radio-Electroriics INCLUDING Radio, 
jevision, Frequency Modulation, and Industrial Electronics. Be 
NOW is the time to start. Aside from future considerations, 

i think of the IMMEDIATE Possibilities in Radio during war 
e. They're tremendous! Best of all, it's easy for the beginner 

@ get started throu my quick, practical trair 


Prepares You For A Business 
of Your Own 
+ «+ or Good Radio Jobs, Civilian or Military 


The Sprayberry course is short, intensive, and interesting. It starts 
fight at the beginning of Radio. You can't get lost. It gets the 
Various subjects across in such a clear, simple way that you 
@aderstand and remember. I make it easy for you to learn Radio 
Get Repair and Installation Work . by practical. proved, 
e tested methods. I teach you how to’ install and repair 
Equipment, and give you the broad fundamental prin- 

as a background no matter what branch of 

> ) Specialize in. Seon you'll be qualified for a 

Paying job in one of the nation’s Radio 

nts doing war work OR, if you enter the 

y. Navy, or Marines, my training will help 

higher rating and better pay. Let me 

what Sprayberry training can do for you 


JUST OFF THE PRESS! 


“How to Test and Repair 
Radio Sets Without 
Meters” 


Developed in the 


YOURS FREE tnese 
TWO VALUABLE | Ge aeetetaei 
< BOOKS: JRamenumamtnemas 


for Radio trouble-shoot 

and repair without 

reguiar equipment 

made scarce due to war. Send 

for this FREE book now while 

the supply lasts and along 

with it, I will send you an- 

other big FREE book describ- 

ing my Radio-Electronic train- 
ing. Use coupon below 

(ee eee ee eee ee ee & oy 


MAIL COUPON 


SPRAYBERRY ACADEMY OF RADIO 
Ff. L. Sprayberry, President 
655-K University Piace, N. W., Washington, (9) DBD. C. 
Please rush my FREE copies of ‘‘How to TEST and RE- 
PAIR RADIO SETS Without METERS and HOW to 
MAKE MONEY in RADIO 
Name Age 
Address 
City Sts ate 

Ma « ‘ 
schindnebehepneeeemeneibaeeetneene 


Spray- 


+ 
’ 


Leeeeeeeeaeeee 
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nds and Stamps reqularly, 


AVIATION 


FOR YOUR CAREER 
PLUS WAR SERVICE 


AT THE SAME TIME 


Before you are 18, MAKE YOURSELF THE KIND 
OF MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT . THE KIND THEY 
CANNOT DO WITHOUT so you can AD- 
VANCE RAPIDLY Since 1929, Curtiss-Wright 
Tech has been specializing in modern and pro- 
gressive training for Aeronautical Engineers and 
Master Aviation Mechanics. (No flying involved.) 
Write for full information. Include name, address 
and date of birth, Dept. PS-10 


<URTISS WRIGHT 
TECHNICAL IMsTITUTEe 


GRAND CENTRAL AIR TERMINAL 
Glendale (Los Angeles Co.) California 


DISTINGUISHED SCHOOL OF AERONAUTICS 





Now! Learn music in just 
30 MINUTES A DAY! 








Thousands learn to 
play their favorite 
instrument this 
quick, easy way! 
YOU CAN, TOO! 


y= if you follow the instructions... and give only a 
half hour of your spare time each day... you, too, 
should soon be able to play simple melodies. That's 
why it’s such fun learning music this modern U. 8S. 
School way. You learn to play real tunes almost from 
the start. And you can't go wrong. First you are told how to do 
a thing by simple printed instructions. Then a picture shows you 
how to doit. Finally, you do it yourself and hear how it sounds 

You cin now take lessons on any instrument for less than 
Te a day everything included No wonder thousands 
have taken advantaye of this easy way to learn music. U. S. 
SCHOOL OF MUSIC, 810 Grunswick Bidg., New York 10, N. Y. 


U. S. School of drone 810 Brunswick Bidg., New York 10, N. Y. 
Please send Free Booklet and Print and Picture Sample. 
| would tike mo play (Name instrument.) 


yo 
instrument instrument? 


Name 


Address 
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BRAND NEW 
EDITION 


AUTHORITATIVE 
Written and Prepared by 
Hobart H. Sommers, M.A. 


Dean, Austin Evening Junior Colleg- 


Harry Drell, B.S. 


Lockheed Aircraft Corporation 


T. W. Wallschiager, M.S. 


iilinols Institute of Technology 
_ 


Complete Course 
34 Easy To Understand Lessons 
Work Sheets For Each Lesson 


Answer Book To Check Each Problem 


ACT TODAY 


AMAZING 
NEW KIND OF 


Sta yyls 
HANDBOOK 


* 
SS 


aS 


SLIDE RULE AND CASE 
ATTACHED RIGHT WITH 
HANDBOOK IN COVER. ALWAYS 

READY FOR INSTANT USE 


Get A Better Job In WAR INDUSTRY 


The use of the Slide Rule has become a necessity in many fields of 
technical and industrial work, not only for the trained engineer, but for 
the skilled and semi-skilled worker making calculations on his job. 

That’s why promotions are rapid for the man who masters the Slide 
Rule and knows how to apply it to his work. Learn the short cuts to 
calculation, figuring and measuring problems that confront Machinists, 
Mechanics, Tool and Die Makers, Pattern Makers, Draftsmen, Electricians, 
and other technical workers every day. 

Why spend valuable time laboring with a pencil and paper when the 
Slide Rule can do “‘lightning’’ calculations for you in seconds ..... and 
be more accurate than the slow, laborious paper figuring. 

Be the ‘‘Mathematical Master-Mind’’ in your shop and use the ‘Slide 
Rule’’ as a means of getting a Detter job and better pay. 


WORK SHEETS AND ANSWERS 5 PLACE LOGARITHM TABLES 


This remarkable new ‘‘Slide-Rule” 
Mathematical Handbook shows vou how 
to figure Multiplication, Division, Per- 
centages, Reciprocals, Proportions, 
Squares, Cubes, Roots, Measurements 
of Geometric Rectangle, Circles Prisms 
Spheres, and Triangles. Work Sheets 
and diagrams covering every function 
of the Slide Rule are included. Answer 
booklet in back of book to check your 
results. 


STEP BY STEP LESSONS 


Reader is taken step by step through 
the applications of the Slide-Rule so 
that he gets a thorough review and 
basic understanding of all divisions of 
mathematics and its practical applica- 
tion to shop practice. Anyone with just 
a little knowledge of elementary figur- 
ing can master these simple, easy 
lessons. 


WILCOX & FOLLETT CO., 1255 So. Wabash Ave., Dept. 310, Chicago 5, lll. 
Send me postpaid your ‘‘The Slide Rule and How To Use It 
Rule. I am enclosing check or money-order of $2.98 for full payment. You 
guarantee to refund the full amount of $2.98 to me if I am dissatisfied and 


return the book within 5 days 
Name 
Address 
City 


dsm > Stat 
Mark here if you order C.O.D. Postage and C.O.D. extra. 
See eS SS SSS SSS SS SS SSS SF SSS See eee eee es 


Eighteen full pages of logarithm tables 
and 45 scales showing the Trigonometric 
Function of Angles—also a table showing 
the many decimal parts of an inch make 
this volume one of the most complete 
and practical Manuals on technical ap- 
plications of calculations ever published. 


SLIDE RULE FREE WITH BOOK 


Everyone who orders this Slide-Rule 
Manual is given absolutely free, a genu- 
ine Manheim Type Slide Rule with 5 
scales and magnifying Lucite indicator. 
A case for the rule is attached to the 
cover of the book so it is always ready 
and handy for instant use. Order your 
copy today on our guaranteed ‘‘Money 
Back Examination Offer.'’ Only $2.98 
postpaid—if sent C.O.D., postage and 
C.O.D. charges extra. 


Wilcox & Follett Co., 1255 So Wabash Ave. 
Dept. 310 Chic.go 5, iineis 


* with a free Slide- 
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In your own home you can now prepare for 
SS opportunities in many ids by 

earning to speak in an amazingly short time 
any of 29 languoges by the world-famous 


LINGUAPHONE Enr-Eye METHOD 
It’s quick, easy, correct 


SPANISH JAPANESE RUSSIAN 

PORTUGUESE FRENCH GERMAN 

ITALIAN CHINESE NORWEGIAN 
and 20 others. 


Successfully used by Army, Novy, Flying and 
Signal Corps and other services; in thousands 
of schools and colleges; endorsed by lead- 
ing educators. 
Send for FREE Book— 
Call for FREE Demonstration 


LINGUAPHONE INSTITUTE 
58 RCA Bidg., Rockefeller Plaza, N. Y. (20) 


“STATE COLLEGE 


HOW TO PROTECT, FINANCE 
and SELL YOUR INVENTION fe B. S. Degree in in 27 ‘Months 


Our FREE BOOK and other literature available to our Civil, Electrical, Me ni Chemical 
clients—gives you complete details on how to ‘ready Aeronautical Eng g: siness Admir 
your invention for money-making It tells you how atic on y l ‘ seteetal Scien 
others did it—who they went to for finances—how they mew AND WOMEN—= y; F 
arranged partnerships—how they made contacts with 1 P al Preparatory 

manufacturers--how they dictated royalty arrang« ment we tuition. Low Ii sts . hits stu dent f 
ments—how much money they ee you can find 60th year. Enter January reh, ne, September. Write ca 

a market. Our new FREE BOOK discloses sources of 

quick revenue if your invention is patentable and sale 5103 College Ave. ANGOLA, INDIANA 
able with profit possibilities 


THE FIRST STEP 


The first step in getting your invention ready for mar- 
ket is to make a dated record of it on our Inventi on BOON 
Record” Forr This Form properly filled out and \ 
nessed wil! be invaluable to you later in establishi ng 
5 ven sh ] e uch evie< 
ay ee fupped 
i  xiad to send Inven . 
tion Re ord nad have it witnessed 
you return it with disclosure of ye 
ice osts you nothing—and it immediately puts you on 
record as the originator of your device 





, - : -* 
Protect Your Invention NOW! POR EXAMINATION 
We have many letters in our files from manufacturers MODERN 
requesting inventions. Today's demand for new devices 
s tremendous—added to by emergency needs. Protect enecTRiCtt y 
y ntion now with a U.S. Patent. By acting c .. Zz DING RADIO 
u may prevent another inventor getting in AND 5 FRIGERATION 
t the Patent Office here V ington ° n " 
h all Me ; Here's great news for anybody interested in Electricity. NEW 
s to make a sket« ana ! 1 Oo 18th edition of Applied Electricity brought right down to date 
on on our “Invention Record ray with NEW Electrical subjects fully covered. including Electrical Biue 
ma t to us. We will then make Se% h Print Reading. 10 big Volumes and all shipped FREE for examination. 


Patent Office § _ 60 os 4 p wets A — BIG FIELD! Big Demand! 

\ make NOW—before another “ste ps i New Edition Bi ! Men ~? un stand « 
of you and walks away with a patent FOR BEGINNERS 1s Pay! : ; tly needed in th. hasan is 
AND EXPERTS , war “Production ‘machine’! = 


66 tee over 3.000 pages t eve i fenends 


hundreds of and men w y money 
{ illustrations — the Plea s : ting v : © learn and 
R most complete ae th ‘ . oupon for a 
@) o its kind set fo r ‘ ‘ : ar for yourse 
ne ” SEND : ow green 
3 Dynamos Fy mee As — 
yc PATENT ATTORNEYS lished. Dynamos. ih our cugineers: ow eiven 
stations. wiring , buye of this famous 
142-K Albew Building, ancgenpaegen 5s, D. radios, everything NOW yclopec of Electricity 
Send me your NEW FREE Book ‘‘How to Protect. Finsnce t ex cemeines, Cimeemes aimee 


and sapectally prepared ‘‘Invention - 
I understand that th request does Vocational Publishers since 1896 











7 ereeeeeeere Seereeee entree ee maweeeeeeeee * 
American Technical Society, Dept. £720, Dre met ot 58th St., Chicago 37 
Send for 10 days’ free 10 volume set of New 18th Edition Applied 
Electricity. including a tificate « i m to consulting privileges 
for one year, I wi ’ » i ‘ rges only on the books. If I 
wish may » nd ewe you frothing. but if 


& 
a 
8 
a 
® I keep them, I will send $2.0 t 0 days, then $3.00 & month 
a 
a 
e 


»bitgate me 


NAME 


until the t« eal price i service tlse 


please give home addre 


ADORESS 


ciTY STATE NAME 


SSS Sae Write or Print Nome Cheoly BRR EEe 


ADDRESS 


TATE 
. attac h letter oenting age eccupation and name a osteeee of 
: “ ess s refe ' 
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WANTED 


MORE TRA/NED 


MACHINISTS 


now -— \ 


OS ) 


Prepare yourself 


for-a big-pay job in this es 


Yaahilelmidelekaeaiilcmideleiem 
Get yout elehyie 


home —in your 


a_ ftuture 
aS 
, ro 

i \ yt 
The trained machinist is sitting on top of the world today. He’s 
making a vital contribution to the war effort — he’s making top 
money—he’s got a trade always in demand. And you, too, can 
do it. 

Now — actually — you can learn machine shop technique — 
and do it easily — quickly — in your spare time. This amazing 
new book just off the press makes it easy for men and women to 


qualify for defense work — to earn promotion if already employ- 
ed — to qualify for higher rating in the armed forces. 


DRAKE'S “BASIC MACHINE SHOP 
PRACTICE” OPENS THE DOOR 


idelialislemm en 


spare time 





Over 400 pages of text! Crammed with more than 300 brand-new especially 


Over 400 pages 
Over 300 illustrations 


selected illustrations and numerous tables of reference data! 
mation you need — authentic, practical, yet easy to understand. 


Here's the infor- 





CHECK THIS TABLE 
OF CONTENTS: 


Every subject covered in non- 
technical language. 


READING A BLUEPRINT 
. MEASUREMENTS & LAYOUTS 
PRECISION MEASUREMENTS 
HAND TOOLS & THEIR USES 
HAND DRILLING & REAMING 
. THREADS, BOLTS & SCREWS 
. LATHES & LATHE TOOLS 
. LATHE WORK 

THREAD CUTTING & OTHER 
LATHE OPERATIONS 
. THE DRILL PRESS & POWER 


SAWS 

- SHAPERS & THEIR WORK 

. PLANERS & PLANER OPERA- 
TIONS 

. MILLING MACHINES 

. MILLING CUTTERS 

. CUTTER DRIVES & MILLING 
ATTACHMENTS 

. MILLING OPERATIONS 

. MILLING WITH THE DIVID- 
ING HEAD 

. GRINDING MACHINES 

. GRINDING OPERATIONS 
INDEX 


DON'T DELAY! 
SEND NO MONEY-5 DAY 
EXAMINATION 


Want ads in every newspaper show 
hundreds of defense jobs open 
every day. This book fits you for 
these jobs — or for promotion in 
defense jobs and armed forces. 
Mail the coupon now —ask for 
our complete descriptive catalog. 


WONAVAWH— 


Complete—Easily Learned 
Full information on layouts, measurements and the use of machinist’s 
hand tools, as well as standard operations performed on lathe, drill 
press, shaper, planer, milling machine and grinding machine. Instruc- 
tions are easy to grasp dealing almost entirely with specific jobs with 
step-by-step rules for performing principal operations. 


No Technical Background Needed 
Basic reasons for methods of working are fully explained. All mater- 
ial is carefully classified so all information on each operation with a 
given machine is grouped in one place, together with necessary refer- 
ence data. Cross indexing makes it easy to locate any needed informa- 
tion without delay. Only a knowledge of simple arithmetic is needed. 


Ready Reference for Apprentices and Operators 
Anyone doing machine and hand tool work in job machine shops, 
maintenance shops and tool rooms can use these formulas, reference 
data tables and general instructions as a handy reference or “re- 


fresher course”’. Handy as an instruction manual too. 
FRED’K J. DRAKE & CO., Dept. PS-10, 600 W. Van Buren St., Chicago 7. Illinois 
Dreke’s Books Sold by Leading Booksellers 


Fred’k J. Drake & Co., Dept. PS-10, 600 W. Van Buren St., Chicago 7, Ill. 
Please send me at once copy of “Drake's Basic Machine 

Shop Practice” as advertised, If I am not fully satisfied, it is understood 

that my money will be refunded if I return this book in 5 days. Send it 

(check below). 

DC C.O.D. I will pay postman g3,00 and charges 

CZ Postpaid. I am inclosing $3.00 


Name 
Address 
City 
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ree TDay Offer! 


REPAIR ANY MAKE CAR - 


do jobs 
experts — repair 

easier, quicker 
Explains every auto re 
pair operation STEP-BY- 
STEP. Easy-to-use! Hun. 
dreds of photographs, dia- 
grams, drawings, show 
exact “how to do it” of 
repairs, adjustments, re- 
placements. All jobs on 
every model since 1935! 
Engine; Electric, Fuel, 
Cooling, Lubrication Sys- 
tems. Clutch, Transmis- 
sion; Universals; Rear 
End; Wheels, Brakes; 
Knee Action, Shock Ab- 
sorbers, Springs; Body; 
Free Wheel, Overdrive, 
Fipid Coupling! 


150 FACTORY BOOKS IN ONE! 
Imagine a COMPLETE 
COLLECTION of ALL 
official shop procedure 
manuals, prepared by 
each car manufacturer's 
own engineers! That's 
what you GET in this book! 
Open the manual to the car 
you want—you'll find every- 
thing to show the right way 
to do the job. This is the fac- 
tory shop manual used by 
the U. S. Army, trade, tech- 
nical and vocational schools, 


SEND NO MONEY 
Simply fill out coupon be- 
low. Mail it today and a 
copy of MoToR’s up-to- 
the-minute New Auto Re- 

pair Manual will be sent 

to you at once for 7 days 
Free Examination, 


American Bantam: 
: Austin: Buick: 
: Chevrolet: 


mobile: Lafayette: 

: Lincoln: Lin- 

coln Zephyr: Mercury: 
Nash: Oldsmobile: 
Overland: Packard: 
Pierce Arrow: Ply- 
mouth: Pontiac: Reo: 
Studebaker: Terra- 


lished by MoToR, The 
Leading Automotive 
Business Magazine. 
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MoToR Bock Dept., Desk x2ve, 572 Madison Ave., New York 22, W.Y. 
Rush to me at ance: (check box opposite book you want). 
ok MeTeoR’s AUTO REPAIR MANUAL (formerly 
MoToR's Factory Shop Manual’). If O.K. I will 
remit $1 in 7 days, $1 monthly for 4 months, plus 35c¢ 
stage with final payment ($5.35 in all). Or I'll return 
Kk in 7 days. (Foreign, remit $7 with order.) 
oO MoToR’s TRUCK REPAIR MANUAL. If O.K., I will 
remit $2 in 7 days, $2 monthly for 3 months, plus 
35¢ postage with final payment ($8.35 in all). Or I'll 
return book in 7 days. (Foreign, remit $11 with order.) 
Name _Age, 
Address = 
City o a State 
Check here if enclosing full payment 
postage. Same 7-Day 








. WE pay 35c 
Return Privilege. 


ds and Stamps re gularly. 


DO RADIO WORK IMMEDIATELY 
Begin doing practical radio work with the first 
chapter. Use any small home-radio for many in- 
structive, safe experiments. Learn how to test 
radio sets and parts. Simplified, picture-clear ex- 
pilanations make basic radio knowledge easy to 
understand and toe apply. This large manual is 
just like a complete course in radio. Repair ra- 
dios for fan and profit 
war-job, Earn 
T PRACTICAL RADIO TRAINING 
This amazing, different home-study manual will 
teach you quickly to do radio work. 
learn about perts, tubes, tests, simple circuits. 
chapters cover receivers, transmitters, testers, trouble-shoot- 
ing. New, up-to-date, 1943 edition, includes material on Elec- 
tronics and Radar. Follows U. S. Office =. Education outline. 
just out. : SEND NO MON 
236 large pages. | Examine the complete Practical Hedto 4 Manual for 10 days, 
Over 900 pictures. without risk or obligation. See how easy it is to learn radio 
Manual binding. | “is Rew way. Send no money. Simply pay your mailman 
esessuer only $2.95. plus a few cents postage, You must be satis- 
Leathere . our me ney will t be refund d in full mit today. 
SUPREME wut eaetoke: 





NOW GET TOUGH 
DOUBLE-QUICK! 


Learn how YOU can be dangerous. 
Lick brutes twice your size with only 
your bare bands, even when they are 
armed. This powerful fighting system 
is unbelievably efficient. You don’t 
need ox-like muscles — it’s brains 
that count! ay yan 
course at CHA price. free-tria 
offer and money-back guarantee. Hurry! Write a for FREE 
DETAILS. | Nelson Co., 321 S. Wabash, Dept. K-5 


Q any quickly M in Tool er through 

time home stud Many making $100 “to $125 a week. 

pending industry {calling for more machine and tool designers 
te. pay jobs wae ting. Rush name and kind 


4 
os nte Jor full free fact 
onie nS Ture oLocY. “Box _ 418, Greenville, le. Ohio 


~ (STAMMER? > 


This new 128-page book, “‘Stammering, 
Its Cause and Correction,”’ describes the 
Bogue Unit Method for scientific correc- 
tion of stammering and stuttering-—suec- 
cessful for 42 years. Free—no obligation, 
Benjamin N. oars. Geet. 1854, Cirele 
Tower, Indianapolis, Ind. 


swr ENGINEERING won 


With A Chartered Educational Institution 
Courses in ENGINEERING: Electrical, Civil, Mechanical. Drafting, 
Architectural, Steam, Aeronautical. Radio. Structural, Mining, In- 
dustrial, Highw - nn te Marine. Chemic 

es in ART ENCES: Philosophy; 
Public Le) Medic ~ phen Psychology; Sociology; Physics; 
homie ¥: bn ology; Pol. Science; Theology; Law; Business a» 
— ccounting; Mathematics: 3 FE ge SH Agriculture 
McKinley: “Roosevelt incorporated, « 0-BC, Sheridan Road, ‘Chicago 


\TTELILALLG BAKING BUSINESS 


Bakers make good money! Now 7th Industry in wages! 
Nearly depression-proof. New home study Baking Course 
qualifies you. Common school education sufficient. If you're 
ambit lous, wi ite rs A | BOOK A a in Baking.” 
National 5 Michigan 1367, Chicago \ 


> WINDOW SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
them on. Free Samples. Libera! Offer to general agents. 


ee, METALLIC LETTER CO., 441 N. Clark St., Chicage 


@, MIND-DISCOVERY 


AWAKEN NEW POWERS IN YOUR MIND with the Mind- 
Stimulator—a fast, new system of mind awakening, self- 
discovery. creative-thinking and opportunity-finding. 
Brings years’ advancement in months. 

Free Mind-Power Test. 
Dr. Frank Tibolt 99A Fern St., Phila. 





Education; Letters; 





RHEUMATISM 


ARTHRITIS - NEURITIS - SCIATICA 
Why continue to suffer the agoniz- 
ing pains of these diseases when the 
usual remedies have failed? Learn 
about a new trustworthy. modern, 
non-surgical treatment | method This marvelous 
treatment is lai the Ball 
Clinic's FREE Book. Write. ‘today. No obligation. 


BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 








REF \50 power 
MICROSCOPE 


MAGNIFIED 


PACKED WITH 1,000 
PICTURES 
This sensational volume is 
easy to read, thrilling to 
follow, simple to under- 
stand Photographs explain 
the text, picture-diagrams 
illustrate the stories, and 
pictorial life-stories sim- 
plify the exciting infor- 
mation. There are dozens 
of absorbing chapters on 
thousands of animals, 
plants and human life. 
Hundreds and hundreds of 
pictures of every kind and 
size, and even wonderful 
panoramic pictures OVER 


A FOOT WIDE. Learn nature and science 
the quick, new, easy, picture-story way. 
Your friends will soon be astonished by 
your immense knowledge. Everyone will 


admire you. 


THINGS immediately, you 
FREE wi 


will receive 


th 
your order the 150-power a 


microscope 


ether with 
and directions. 


ictured above 


lass slides 
ou will 


overwhelmingly delighted, 
but if qouse not zen may 
1 refund 


return 


hem for fu 
within five days. S Bi 
OFFER IS LIMITED 


I 
to the suppl of micro- 


scopes avai 


lable to us. Due 


with this offer 


Here’s a fine, complete microscope for you FREE. This superior 
instrument magnifies 150 times, and is all ready to use at once. 
Substantially made, this wonderful microscope rests in a large 
base, has a tilted stand, with adjustable mirror. It has powerful 
lenses, with focusing adjustment. This lifetime microscope 
also comes to you with glass slides and directions. These features make 
microscopy as simple as ABC and as exciting as possible . . . There 
is nothing to put together, and nothing to assemble. It is completely 
equipped. Everything packed in a neat, sturdy corrugated container. 
This marvelous microscope reveals to your fascinated eyes thousands 
of nature’s hidden secrets and wonders of living things—insects, 


microbes, foods, m‘aerals, etc.— 
beautiful, monstrou., strange and 
bewildering study these 
thousands of objects by turning 
on them this 150-power micro- 
scope—perform simple and 
startling experiments on them, 
and become the envy of your 
friends. 

This whole outfit made in 
U.S. A.—complete microscope, 
slides and directions—are yours 
ABSOLUTELY FREE 
while the supply lasts ... by 
quickly accepting our amazing 
offer on the big, miracle-book of 
science and nature, WONDERS 
OF LIVING THINGS. 


THE MIRACLE WORLD 
OF ALL LIFE 

When you open this BIG MIRACLE 
BOOK full of exciting pictures, you 
enter at once into the adventurous 
world of living nature. Here are 
MARVELS of human life, MYSTE- 
RIES of plant life, WONDERS of 
animal life. Here are strange beasis 
from the polar regions, fascinatin 
the bottom of the sea, amazing bir 
tant skies, and curious anima 


LLING 
about them 


. all true, all 
structive and all in BIG 
TURE-CROWDED PAGES. 


THRILLING MYSTERIES 
OF LIVING WONDERS 
Call the roll of the most 
fascinating creatures in 
the world. Look at them 
in thrilling pictures. 
Read about them in en- 
tertaining stories. Tree- 
climbing crabs that stea 
cocoanuts. Terrifying 
worms that chase men 
and animals. of 
Komodo who eat h 
metal. Innocent-looking 
flowers that rep oes 
and eat them. that 
catch flies for food by 
spitting up at them out 
of the water. Small kill- 
er whales that a od 
huge whales 100 times 
their size. These are just 
a few of the mysterious 
creatures that you 





he thousands 
of reading Bo which 


crowd the RGE, PIC- 
TURE-°ACKED pages 
of this miracle-book of 
science and nature. 











fish from 
from dis- 


from the 
gles of Asia and Africa. Here are HUNDR 
OF THRI 


STO! 





METRO PUBLICATIONS Deg’. 222-M 
50 West 17th Street, New York 11, N. Y. 


Send me a copy 


Iso i 


oot 8 
ef outfit 


98 plus 


of WONDERS OF LIVING 
nclude my complete 150- er 
with this order, I pay 
postage on arrival. If I am 


$1. 
tisfied I may return them within five days 


not sa 
for’full refund. 
NAME..... 





Check here if you are enclosing $1.98, thus 


eh: a 


costs (same guarantee). 


Canadian orders $2.50 in advance. 


Buy War Saving Bonds and Stamps regularly 
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Methods of 
MEASUREMENT 


FOR THE BEGINNER 


Now—for the first time—basic 
facts from 12 high priced en- 
inecring books—so simplified 
hat any beginner can quickly 
learn correct use of all meas- 
uring gauges, instruments. and 
devices for measuring liq- 
uids solids heat light 
etc.. plus quick calculations 
—all in one self-teaching 
course with self-quiz ex 
aminations Illustrated 
with more than 120 photo- 
graphs, drawings, and dia- 
grams 
MONEY 
Mmreat aatieaf 
nathing. Sen 
this mirer 


with rule and protrac art 

ished. If it isn't exactly what PARE. 
you have wanted, send it hac 

for full refund of your mw “ 

by next_ mal! R monk nar Practice rule COURSE pro 
day and pat your tractor accurately prin 


me n. inspect m ed on heavy st 
pay jobs with English and me 


WILCOX & FOLLETT Co.. Dept. 310 readings—free with eves 
1255 S$. Wabash Ave., Chicago (5) tt! 








Witcox & Follett Company. 1255 $. Wabash Ave., Dept. 310 
Chicago (5) : 


Nene postpaid Ny © OF MEASUREMENT f 
rule can return this course tn f 


© for $1.98 
mt Post 





teh hackaatia-ta a Aclahis 


INVENTIONS 


Large well-rated manufacturer engaged in 
wor production seeks items for wor and post- 
war manufacture. 

Equipped to manufacture almost anything of 
metal or of plastic, but expects to branch out 
into other fields. 

If you have ideas or inventions in radio and 
television, toys and games, electrical and me- 
chanical devices, automobile accessories, air- 
craft devices, household items, novelty items, 
automatic dispensers, hardware specialties, air- 
conditioning, plastics, chemicals, or cosmetics, 
send a detailed description or a copy of your 
potent. If your invention or idea is found swit- 
able, it will be bought ovtright or you will be 
paid a royalty. 

Will purchase tools, dies, and machinery of 
concerns forced to discontinue on account of 
priorities. 

Invites distributors with an assured market for 
some porticular commodity to give details. 

Whether your invention is potented or un- 
patented, your rights will be scrupulously re- 
spected. 


LION MANUFACTURING CORPORATION 


Department P 
135 S. La Salle Street, Chiczgo 3, 


Ilinois 


Buy War Saving Bonds and Stamps regularly. 


Do You Make 
Mistakes in English? 


Ev= ime you speak or write you show just what you are. Mis- 
8 = English reveal you as a person who lacks education and 

refinement. Lack of language power prevents you 

from presenting your thoughts in the strongest possi 

ble way. No matter what you do, real command of 

English will help you to your goal Stop making 

mistakes in spelling. punctuation, pronunciation. In- 

crease your vocabulary. 


WONDERFUL INVENTION 


Only 15 minutes a day with Sherwin Cody’s new in 
vention—and you can actually SEE your English im- 
rove. It teaches by HABIT— makes it easier to do the 
1GhT way Wonderful self-correcting lessons include 
spelling. punctuation, grammar and expression. 


FREE BOOK ON ENGLISH ,,,.2* 08 Loore"es 


costing you thousands of dollars every year. See what 

Mr. Cody can do for you; it cost« nothing to find out. Mail a postal 

card or letter this very minute or A, book ow You Can Master 

od English in 15 Minutes a Da * It will prove a revelation to 
you. WRITE NOW. Address: 


Sherwin Cody School of English, 1810 Searie Bidg., Rochester 4, N. Y. 





You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautica! Engi- 
neering will prepare you quicker for a 
job with good pay and a future. Easy to 
understand. No experience necessary 


F a E E 24 Page Valuable 
Mlustrated Booklet 
RYAN AERONAUTICAL INSTITUTE 
4110 Lindbergh Field, San Diego, California 


STUDY AT HOME 

Legally trained men win high- 

er positions and bigger suc- 

cess in business and public 

life. Greater _ now than 

ever before. corporations are 

by men with legal training. 

More More Prestige: More Money 
ae tint by step. You can train at home 


. B. 
+d tent + material inching : 
our ur velanbie. law Training for ‘Leadership”’ “aod 

FREE. yom} r th: 
LaSalle | Extension University, Dept. 1083-L, Chicago 


STUDY ATHOME 


A Chartered Educational Institution 

i me AS ERING: Electrical. Civ chanical Drafting. 

tur Aeronautical, Radio . Mining. In 
Petroleum. Marine. Chemical 

Philosophy: Education; Letters; 

; Psychology; Sociology: Physics 

Theology: Law; Business and 

Statistics: Agriculture 
10-AC. Sheridan Road, Chicago 








Chemistry; 


Geo logy 
Commerce; uu 





Local “Store Route’ Plan pays men like you 

big money—steady ‘—in wholesale business of your 

vn, No car necessary. Sell Vitamins to stores of 

all kinds. New low retail price, 7 for 10c, opens 

vast rich field. Handle this salesmaker, plus 200 

other quick profit items. Many nationally adver- 

tised. No experience needed. Amazing facts FREE 
Write TODAY! 

WORLD'S PRODUCTS CO. 
ait 83-K Spencer, Indiana 





_————or—r4 


1 CASH IN ON SMASH. HIT FOTO STAMP RAGE! , 


Everybody buys! No Competition. New, sensational seller gives 
profits 


ow Steacy, easy, big . 
are clever, new, persona reproductions on 


e. Cam 
for j Maes. and our Profitable 


AMERICAN FOTO STAMP CO., Dept. M4, 305 Broadway, New York, N.Y. 
> 








Learn Profitable Profession 
in QO days at Home 


ing ! 

bundreds trained in mas- 

sage. Write for Anw y Charts and 
booklet — They're FREE 


THE COLLEGE OF SWEDISH MASSAGE 
200 E.Ohio $t.,Dept.770,Chicago 11 





- PLASTICS 


a 
trained in this exciting new giant industry... The 
future is so vast that some predictions seem exag- 
gerated—almost fantastic—but the fact remains that 
plastics are already important parts of many major 
industries. 


GOOD JOBS NOW and at WAR'S END 


Now a vital, growing war industry, plastics look forward 
to peace-time developments of unlimited scope. These new 
materials may be used for fabricating buildings, complete 
automobile bodies, intricate new machines, new systems 
of communication. When the war is over and competition 
for jobs is really keen again, will you be all ready to go 
ahead with an industry that's really going places? Will 
you have the knowledge that employers want—the training 
for a big-time career in plastics? 


Just as plastics are vital to modern transportation— 
in streamlined cars and trains, fighting planes and 
future air taxis, PT boats and cargo carriers—so also 
a knowledge of plastics can be vital to you... and 
can take you farther and faster in your chosen career. 


There is a tremendous demand for men and women 


TRAIN BY AMERICA’S ORIGINAL PLASTICS SCHOOLS 


all sides men are being 
know plastics, to fill impor- 





You won't lose a minute from your present work 
Your training for a career in plastics will fit right 
into your present schedule — making your in- 
creased spare time pay big dividends. Simply 
devote a few hours each week to enjoyable home 
study. If you are now in plastics, you prepare for 
advancement; if you are in some other field, you 


portunities for men and women with plastics 
training. The course is illustrated with hundreds 
of drawings and pxtures—prepared and super- 
vised by recognized plastics authorities 


NOW IS THE TIME TO ACT 


Find out how the Plastics Institute can help YOU, 


defense industry positions as design- 
ee are qualifying for unlimited opportunities in 
ete. Pick your industry enter it as a plastics... by starting your training NOW Mail the coupon for your copy of the large FREE 
plostics specialist. Among the major lines booklet “World of Plastics.” It is crammed with 


~ sh wey in which plastics will be in- You CAN LEARN AT HOME EASILY valuable information about plastics, tells about 


ly needed are: Aircraft—Automo- 
Few subjects are so well suited to home study as 


tive — lio — — Telev ison = ~ Machinery — 
Tele- . 
plastics. The Plastics Institute course tells you all 
- ore Building Omer Equipment about plastic materials, how and when to use the opportunities for YOU in plastics. Decide 
them—design —molding—fabricating and dozens NOW to let plastics point the way to YOUR 


—Textiles, Shoes, Scientific Apparatus— 
Home Building — Hardware Interior 
Decoration. of other subjects... how to capitalize on the op- success...send the coupon TODAY, 


_ READ waar STUBENTS SA say 
. has already 


the new plastic airplanes and other uses for this 
revolutionary new material as well as about 





se 


LO 


INDUSTRIES TECHNICAL INSTITUTE 


1220-D Chanin Bidg. 626-D LaSalle-Wacker Bldg. 194 So. Alvarado St. 
New York Chicago Los Angeles 








Plastics Industries Technical Institute Dept. 10 

626-D La Salle-Wacker Bidg., Chicago 

Gentlemen: Please send me the book let “World of Plastics” and information 
on your training program. I understand there is absolutely no obligation. 


Name 


pT EC TSS 





Street 





City. State 





GET FULL DETAILS now 


OCTOBER, 1943 Buy War Saving Bonds and Stamps regularly. 29 





High School Course 
at Home 


MANY FINISH IN TWO YEARS 
You may finish this simplified yet com- 
plete course as rapidly as your time 
permits. Individual instruction for each 
student. Equivalent to resident school work 
prepares for college entrance exams. Standard 
texts furnished—liploma. Credit for subjects 
completed elsewhere. Single subjects if desired. 


BUSINESS—INDUSTRY—MILITARY 


Perhaps in no other time has such great emphasis 
been placed upon the importance of a High School 
education. Military authorities, management of 
essential industry, and executives of civilian busi- 
ness all join in emphasizing the need for High 
School training. 

Promotions, to higher rank and to better jobs, go 
to those who can think clearly) speak correctly, 
write intelligently, and figure accurately as a re- 
sult of their High School training. 

Our High School course prepares you to meet 
preparatory educational requirements in all fields 


quickly. 
COLLEGE ENTRANCE 
During the past 19 of our 46 years, our High 
School graduates have been admitted to 531 dif- 
ferent U niversities, Colleges, Junior Colleges, and 
Normal Schools—-80°% of them without entrance 
examinations. Course also prepares you for pass- 
ing pre-professional examinations. 


TO HELP WIN TODAY— 

TO HELP BUILD TOMORROW— 
COMPLETE YOUR TRAINING NOW 
womimprove iif sou a High Schest graduate. 

ll meet keen com- 
* and you'll need 


ib 1 self 
ool trai ning wil 
payable monthly, 
nstructior i Diploma. Start 
raining NOW. 


MANY OTHER COURSES 
Turn Over 150 noted Educat 
Spare Line Qa iatieteter 


ato $$$ vy 


Fonin syw8% 


Mail coupon for information about line that interests you 

American School, Drexel at 58th, Chicago 37 

American School, Dept. 1746, Drexel at th, Chicage 37, Mi. 

Tell me how to train for line checked, No obligatio 
HIGH SCHOOL COURSE 

© Accountin ad "4 A. C2 Drafting & Design 

1) Ale Condit Electrical Engineering 

L) Architecture "nb ) Mechanical Engin’ring 

{ pom ahd. ring Plastics Engineering 

) Aviat jon 

L) Commercial —— 

L) Diesel Engineering 





Shop Management 


Nanw 


AGGPEGS pce eenenene 














reqularly 


H 7 R a world of sound 
rN through a MAICO 


Smoll, light and easy to weer, yet enables 
hoard of hearing person to corry on normal 
conversation at 20 feet—to heor even a whis 
per with loud noises cushioned 

Send nome of relative, friend or your own 
nome for a new experience in hearing. No 
obligation. Address Maico Co., inc., Dept. 50-K, 
2632 Nicollet Avenue, Minneapolis 


MAICO A product of the Maico Company which 
Vacuum Tube provides 90% of America's precision 
. og i ee le eG 

Hearing Aid physicions, hospitals, universities, clin- 
ics, airlines, U. S. Army and Nevy 


REFRIGERATION MECHANICS SPARE TIME COURSE 


Learn at home—how to start your own 
repair shop on little capital. No previous experience needed. Common 
school education sufficient. Splendid opportunity for older men. Pre- 
pare now for after the war, FREE illustrated booklet. MECHANICS 
TRAINING SCHOOL, Dept. 11, 4701 W. Pico, Les Angeles 6, Calir. 


WARTIME PHOTOGRAPHY 


—while preparing tor sound future careers! Trained 
men and women photographers are needed now more 
than ever before. Qualify at largest, oldest school that 
has trained any of today’s most successful photographers. Over 450 
N.Y.1. trained men winning promotion, higher pay in photo divisions 
of Armed Service. Resident or home study courses. No classes. Start 
immediately. Big FREE book gives details. 
NW. Y. INSTITUTE OF PHOTOGRAPHY, owen 10 W. » 10. 33 St., New York 1, W. Y- 


JU JITSU 3 ) 3 LESSONS () 


nyvectigs ate the coyeee experts buy. Authentic, com- 











for 3 trial lessons, full details. 
piste, Sega 20s a5 JITSU, Dpt-K, 5 W. S2 St., N. ¥. 19 





REFRIGERATION 


Repatr and improve all refrigerators. New manual tells how. Charts and 
pictures to help you. Price only $1.00. postpaid. Money back gruaran- 
tee. Supreme Publications, 328 S. Jefferson St., Chicago, Hlinots. 


GENUINE U.S. BA 
D. Wool Blankets (used) 





ents (used) 3.50 
si gay Used ‘are we ) ae "= 
Axles, 56” high, 22 tbs. $37.5 
Thousands of other ak. H 5 “mil on 
outdoor & sport goods for hunter, farmer. 
scout. Send l0c for 32 page catalog re- 

turned with first order 


nad N SUPPLY CO. 


4784 caster ST. RICHMOND, VA. 





Awaken Your Hidden Powers! 


You are a sleeping gia ant .- learn how to release 
our unused force ready practical read- 
ing-course in eve — "psycho logy Teaches 
self-mastery, infiuenc! 

ete. Written by M psye rice - 
faction guaranteed. FREE DETAILS S, Pwrite today! 
Nelson Co., 3215. Wabash Ave., Dept. 603, Chi 








4 A protessior offering unlimited opportun 
modern and complete course embracing every = 
Plate to Porcelain Work, which prepares you 
s or start your own business. Indi ‘vidual’ instruction 


ie 
St. Philadelphia 
PORTRAITS 
@ No previous training or talent neces- 
sary. Unique Stuart System teaches you, 
by mail, in 10 simple, easy-to-follow les- 
sons, to make excellent charcoal and oil 
stu likenesses. Detailed guidance for your 
STU Dros, every step. Send for free book tedey 
121 Monument Circle, Room 2810, Indianapolis 9, Ind. 
Please send me free book and outline of lessons 





Oa “ — 
Street _ 
City 








— | guay a You are 16 or 


up 1050 i 


Best...Am&G 


00 WAR AR-TIME JOB 


WITH A PEACE-TIME FUTURE! 


*% ELECTRICITY is one of the most important 
factors in our war effort. Thousands of trained 
Electricians are needed NOW. And after the 
war, Electricity will continue to be tremendously 
important! Why be satisfied with a no-future job 
when I make it SO EASY to prepare for a goed 
war-time ,and peace-time job with a REAL 
FUTURE? 


inser! ELECTRICITY "92 
yet By Doing tn IZ Weeks 





Get into the fascinating, fast-growing, well- —train on real electrical machinery. Not a 
. SPECIAL OFFER! 


paid field of Electricity—a field that offers 
you opportunities and a future—in good 

times or bad times—a field that is a perma- RADIO and 
ment necessity in war or peace. Here is 

your chance to prepare yourself for a last- ELECTRONICS 
ing permanent future. 


Here at Coyne, in 12 weeks, you can train 
for your Big Opportunity. *‘Learn-by-doing”’ 





GET YOUR TRAINING 
NOW ... PAY FOR 
17 LATER £ 


Coyne Training is EASY, PRACTICAL! 
You LEARN BY DOING on teal, actual 
machinery and apparatus. Don’t let 
LIFETIME lack of money stop you. You can get 
Ale) =} training first-——then pay for it in easy 
SERVI CE monthly payments after you graduate. 
If you need part-time work to help out 
Free to Coyne with living expenses, I'll help you get it. 
Gre ayetes 


correspondence course. Here you learn air- 
plane ignition, wind armatures, learn power 
plant operation, do house and factory wiring, etc. 


Coyne training is easy to learn, You don’t 
need previous experience or advanced educa- 
tion. You don't need much money to get 
my training. I or many plans to help 
the fellow who needs training but hasn't 
much money. Mail coupon for all the facts, 


INSURE YOUR FUTURE! Send for Book! 


Coyne is 45 years old and has seen War and_Peace—times of 
prosperity and times of national depression. During all these 
times Coyne has traine od men for Good pay jobs. Coyne train- 
inz is tested and ay = n. Mail coupon and let me send you 
the big free Coyne bool; and my complete story about how 
i help you get the training you need for a good Electrical 
job. Fitsdoss not obligate you. Soactatonce. Just mail coupon, 


Mctseee’ COYNE ELECTRICAL SCHOOL 
500 S. Paulina St. Dept. 73-73 Chicago 12, Illinois 
FRAP TAZIA SO CSeRSPAnenneaneqnenen 
gE YE BIC ERIEAT 'scangor, pe — 


& Send your Free Book and tell me about os 
gto ole aun <> techedinn Pay- Tuition-a nout_your pisas 
g offer and Radio-Electronics ‘Training * at mo extra cost. 


+ 
oO RR aS MOE: SPATE eS Seteeae 
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IATION TRAINING 
with 4th YEAR HIGH SCHOOL 


The War Manpower Commission recommends deferment for 
students in technical training ...so you now have the oppor- 
tunity to finish your high school at Acro Tech and at the same 
time gain a full year of aviation training. Make the most of 





your next twelve months—by enrolling now in the Acro Tech 
combination High School and Aviation Mechanics, or Engi- 


neering Course 
APPROVED int aviation COURSES 


State certified instructors teach the high school subjects... 
the aviation subjects and instructors are approved by the CAA 
and the Army Air Forces Technical Training Command. 
When successfully completed, you receive your High School 
Diploma...also your Certificate of Award for completing 
the Master Mechanics Course which makes you cligible to 
qualify for a CAA Airplane & Engine License 


ONE AND TWO-YEAR ENGINEERING 
You can also secure advanced training in Acronautical Engi- 
during 


neering, as well as post-graduate and research work 
or after your 4th year of High School at Acro Tech. 


SUPERVISED LIVING AND RECREATION IN CALIFORNIA 
You may live right on the campus, in new dormitories, where 
you will enjoy comfortable lodgings, wholesome food and 
real companionship. You will take part in campus activities 
-—the band, basketball, bascball—and enjoy privileges in 
nearby YMCA—all under the supervision of the Students 


Welfare Council 








SEND COUPON TODAY for Fall Semester Application 


AERO INDUSTRIES TECHNICAL INSTITUTE 
5247 W. San Fernando Road, Los Angeles 28, California 
Gentlemen: Please send details and enrollment application on the course 


hecked below, without obligation 
a sth year bigh schox od C) ith year high school aad 
Master Aircraft Mechanus Acronautical Engineering 


Age 

















Buw Was Bonds and Stamps regularly. 


THRILLING 


Actual Photographs DD 


J. S$. ARMY and NAVY 
Planes, Tanks Warships, Camps 


Send for amazing miniature packets containing 
B genuine photographs, only 2e per set. All photos 
approved by the Government. Check below packets 
you want. Mail this ad with your name and address 
or write letter. Send remittance = . 
in stamps rency, money ore 
der. Sattetnc tion or money back. 


airy y 


Army Camp Scenes 
Start collecting these sharp, clear hy aphs which will be 
valuable from the historic: standpoint “ the years os Order now! 


THE THE GROGAN PHOTO CO. 12 PEL LLINOIS 


mee B Om ENGINEERING, Broadcasting. ‘Serv- 
icing, Electronics, Aviation, Marine 
& Police Radio taught thoroughly. 
48 weeks’ Engineering course equiv- 


alent to 3 years’ college radio work. School established 1874 
all expenses low. Co-educational. Catalog free. 


Dodge Institute. Dept. 503 Valparaiso, ind. 








MORE DRAFTSMEN NEEDED in al) man- 
ufacturing and building lines—$30 to $50 a 
week and UP. 7a at home in spare 
time. Selective ent Service. Write 
NOW for FREE Bulletin. No obligation. 
American School 
Dept. DD746, Drexel & 58th, Chicago 37 
— 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
ART INSTRUCTION, INC., 10143 Art instruction Bidg., Minneapolis, Minn. 
(Formerty Federal Schools, inc.) 


. MONEY IN RABBITS-CAVIES — 


and put you in touch with other markets 
Catalog and copy of magazine l6c. Or send 
WE se for Book Catalog and Price List hg 3mo.'s Subscrip 
tion to the AMERICAN SMALL STOCK FARMER. 
OUTDOOR ENTERPRISE CO. 8VS5, PEARL RIVER, BY. 


EYEGLASSES BY MAIL 
dG 5 


ADVANCE "SPECTAC LE COMPANY 
537 South Dearborn Street 
CHICAGO AT yyy DEPT. SP-20 | 


Splendid opportunities. Prepare in spare 
time. Easy plan. No previous experience 
needed, common school education sufficient. 

Send for free booklet ‘‘Opportunities in Pho- 
tography’’, particulars and requirements. 


American School of Photography 
1315 Michigan Ave., Dept. 1367, Chicago, II!. 


Short Cut Mathematics 


COMBINED WITH ‘ 
Practical Mech. YINCOS Simplitied 


NEW 2.-in-1 reading course! Now you can learn the 
speedy, simplified system of calculation used by 
draftemen, engineers, accountants, ‘‘master minds’ 
on the stage. Learn casy way to multiply 4 figures 
by 4 figures without using old-fashioned mu!tipli- 
cation; add long pumas of figures this pehtains 
short-cut method rm horsepower, slide rt 
micrometer, lc garithme wood measure. puzz! 
ete ete. Large Seastrates volume complete with 
answers Satisfaction or refund Amaze friends 
FREE with + ‘magic like mental powers 
Complete details. mailcoupon TODAY! 
cceCrerer eer er ee Te er 
vison CO., 321 S. Wabash Dept. K-304 
Please send free details about ‘* Short -Cut Mathematics 
| and Practical Mechanics Simplified,’’ Noo! 




















A) eee 








SHOP METHOD HOME TRAINING 
fully qualifies you for bigger pay jobs 


More than 50,000,000 radios in use. They need 
servicing. Over 800 Broadcasting Studios employ 
trained radio technicians. The movie industry 
and thousands of theatres employ Sound experts, 
Factories are adopting audible address systems. 
The Air Lines and Government need Trained 
Men. Here is your opportunity to get into 
a permanent, profitable field of enjoyable work, 


You profit by a 
fascinating career 


FOR NATIONAL GRADUATES “—=e—ae- wa in 
Shortages in trained, skilled men run into the hun- " RADIO 


dreds of thousands. One of the biggest fields is 


RADIO, with its many fascinating branches. War- i 4 d ? RADIONICS 
time « Radic ©! ki, 


femands for men are tremendous and will 


continue UNABATED after the war. That's important or Stucie y, S RONICS 
to you. You want tr ’ a field that 1 con- , “=- r yp ELE T 

tinue to advance. Natio : I ; a times \ “ " : TELEVISION 
tested method of vit which h helped 1 ais 


thousands of men to pa and unlimited oppor- 
ty in the grewing RADIO industry, You can 


ctually start earning in Spare Time, even while you EDS i YOU GET HOME TRAINING 
e training for a good permanent job as a RADIO 

technician. You need training. National can definitely - 

help you. Simply send the Coupon d we will mail _— “ FROM A REAL ESTABLISHED 

you a FREE Specimen Lesson and Big Opportunity ‘ lA 


took so you can judge for yourself just how you can 3 7 
be helped to bigger pay and a Life Career of Success } { TECHNICAL TRADE SCHOOL 


4. 7 38 ars : 1 Schools s ‘ . - 

MEN SUBJECT TO For years Nati nal S hools has trained am 

MILITARY SERVICE bitious men for Top Pay trades. Squarely behind 

AIDED BY TRAINING ( Regardless you are the modern, completely-equipped Training 

Radio Training helps "5 : Shops of National where we pre-test and prove 

ay in wa ce : of your Age every instruction sent to you. Every phase of your 

| Every man eligible for 7 you CaM training is personally supervised by an established 
service should mail ‘ ing ; auy } t 1 y 3 a 

XB coupon. Many service = Enrol] Faculty of practical experienced instructors and 


men now enrolled, 





. engineers. They have developed progressive 
ae methods of training you in your home com- 
KEEP PRESENT JOB WHILE LEARNING parable to actual shop practice. Unique train- 


Regardless of previous education or age. y« “ ing facilities give you Home Training based 
can Train for Radio. Continue your present jo 4 


Earn while you learn on Resident School Shop principles—methods 
7 % ; . ony 
NATIONAL GRADUATES WIN GOOD POSITIONS mot available jrom any other source, to our 
Thowsands of eradustes of National Schools ar knowledge. You'll be amazed when you re- 
t \ America and in many ae ea ceive our Complimentary Lesson and full de- 
pa he stro ng testimonials of suc- ae ~ * _ 
cessful Training tails. 





—_ **Your schooling helped 


; Send the Coupon at once. 
following 
sion 1t 
tional. 
chances 
vancement 
F Schroeder 
U. S. Navr 
‘ 


c.Mational Schools has ‘ + aa los Angeles i= 
wor 
or the man who, California 


bong trained man can af 
a job at a much ESTABLISHED 1905 
Rigner salary.*’ 
Oo. K. leew 
Washington, D. ¢ 


NEW OPPORTUNITY BOOK ZG | rotionet schools, Door. P5-10 (ei in envelope o 


4000 Se. Figueres, Les Angeles 37, Calif. peste on penny poste!) ' 
= Prey I it’s f ! m\! Moil me FREE, without obligotion. one Lesson ond Opportunity 
Snatedine Pimmny Sesh— — te Book, with full detoils about how | CAN become o RADIO Technion 
2 valuable books for the asking. 
Mail Coupon! 


REQUEST FULL DETAILS 


AGE 
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It is the BEST 


Handy-Sized Dictionary! 


CTUAL use proves that WEB- 
STER'S COLLEGIATE defines 
nly used words— 
00 pages; 110,000 
pictures $3.50 to 

ling on bindings. Buy 

r dealer or direct from pul 
he Mail coupon for FREE Quiz 
and Picture Game. G. & C. Merriam 
Company, 4105 Federal Street, 


eee ee 


J} G. & C. Merriam Co., 405 Federal St., Soringfeld 2, Mass, | 
Please send me FREI Quiz and Picture Game, also —- | 
' r 


Colles e D na 
| 
| 
| 


queneneneneenenenmenenanend 


UNIVERSAL MACHINISTS HAND- 
BO > 


a 


CHINISTS ; 
WANDBOOK 


WITH ALPHABETICAL 
PROBLEM FINDER 


A® Last!!—a modern, up-to-date me- 
cRanical and technical handbook 
with ALL the latest information and 
d@ta available in the field of engi- 
n@@ring science Much of this ma- 
te@ial is published for the first time 
i@ this new and authentic Machin- 
iats Handbook making obsolete 
Many of the methods and formulae 
formerly accepted and still published 
in some of the less-modern reference 
books 


WILCOX & FoOLI Pr, Dene 10 


1265 5S. Wabash A 
12555. ae 


Wilcox & FotlettCo.., 
Ship UNIVERSAL MACHINISTS HANI 
= Vou will re fund my monry 
) I enclose ) Ship CO 
fal 1 pay t us postage 
Name _ 
near as 


and cop fre 


v War Saving Bonds and Stamps regularly. 





Wanted! New Products! 


Long-established and well-known company 
with modern plant for production of precision 
devices wants new products for post-war manu- 
facture. Particularly interested in small and 
medium-sized motor-operated tools or appli- 
ances. Ideas neednot necessarily be completely 
developed. Send only description of product, 
indicating purpose, market and advantages for 
ome. prompt, and confidential considera- 
tion. If your idea has possibilities, and will 
fit into our plans, further arrangements can 
then be made. Address Research Department, 


The Dumore Company, Racine, Wisconsin 











Begin today. Write now for our Free Book, ‘How 
** it contains specimens 


a Sar at saith »le for shaded writing. Write today. 
YN SCHOOL OF PENMANSHIP 
U439 Ridge Bullding. Mansas City, Mo. 











STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 31 years expert instruction 
—over 106,000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance’’. 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 34-$ 6 East Huron St., Chicago. til. 


anaenes an LOW AS 
RADIO... ELECTRICAL ENGINEERING $25 


SL scrercas Grernaenine. Get good grasp of \— electrical 
field. Modern. Very understandable. Theory made cas 

RADIO ENGINEERING. Extra fine course ta radio, public address photo-electric 
work, Trains you to be super- © man, real vacuum tube technician. Tuition 
ONLY $25, etther — L. = Payment plan. Servicemen needed badly. 


Write for school catalogs. student magazines, etc 
REE : LINCOLN ENGINEERING SCHOOL. FranklinSta. fon 8. sss 
eran at Lincoin, Nebr.,. WASHINGTON, D. C. 


(FUN IN ART 


A Complete Self-Instruction Course 
in 8 Divisions of Art! 











Anyone who has learned to write, can learn to draw! This 
helpful book removes the mysticism that has surrounded 
art. By reducing the elements of drawing to 
its simple steps, it teaches THE BEGINNER 
to draw, and then to advance into more and 
more difficult subjects. For the practiced art- 
ist, it is a source book and veritable mine of 
information. This book guides you from the 
first stroke on paper to selling the finished 
art work. Includes specific instruction, ad- 
vice, tricks, time-savers, special effects, on 
Still Life, Animals, Human Figure, Art 
Anatomy, Faces and Portraits, Lettering. 
Layouts, Cartooning, Advertising and Com- 
mercial Art, Illustrations, Color in Art, et 
ete. Includes glossary of Art Terms, Supplies. 
Use of Supplies, Types of Work, Mediums, 
etc. etc.—Completely and profusely illus- 
trated—-The price of this Big, Informative 
and Entertaining Bowk is only $1.00; the 
pleasure is a thousandfold. Money Back 
Guarantee if not more than pleased. But 
Mail the Coupon NOW 











KNICKERBOCKER PUB. Se. Dept. X- 23 
1,16 Greenwich St., New York 6 N. 
Rush me a copy of FUN IN pS, 
Please and help me—or my money back 
( ) I enclose $1.00 ( ) Send C.0.D 


It's guaranteed to 

Plus postage 
Name 

' 


City & State 


ces cece ee ee ee ee ee ee ee 


POPULAR SCIENCE 


| 

| 

! 

Address . | 
' 

- 





. VALUABLE HOME TRAINING KITS 


LABORATORY MEANS ALOT TO YOU 


DzeFOREST'S TRAINING loans you a wide variety of 
Radio parts and sub-assemblies for your use at home. You 
work out scores of radio circuits and electronic experiments 
quickly and easily—by means of DeFOREST'S unique 
“block system.” You experiment with Light Beam Trans- 
mission, you build on Aviation Band Radio Receiver, Wire- 
less Microphone, Code Picture Set, an intriguing “Electric- 
Eye” device—and many other projects. This gives you 
valuable, practical experience to round out DeFOREST'S 
exclusive 3-WAY TRAINING METHOD. 


IMPORTANT! The supply of these DEFOREST'S “block 
system” Home-Training Kits is limited. They will go to 
those who enrol! first. You know Radio parts are hard to 
obtain. But once you have them, you can work out the 
theories you've been studying and actually see why and 
how Radio works. Don't delay! Mail the coupon TODAY! 


DEFORESTS 
PRAINING, INC. 

* GUID 
7 tee ty 


' 
; 


OCTOBER, 


TO HELP YOU LEARN 


= RADIO 


ELECTRONICS 
COMMUNICATIONS 
* 


NOW you can get DeForest's practical SHOP-METHOD training aid— 
AT HOME. Prepare for good jobs in America’s BILLION DOLLAR 
Radio industry—for opportunities in the Army and Navy and for the 
many new after-the-war developments. 
Send today for DEFOREST’S big, FREE book—“VICTORY FOR YOU!” 
Learn about our exclusive 3-Way Combination Method: How you get 
(1) the use of HOME TRAINING FILMS and a movie projector, (2) 
HOME LABORATORY EQUIPMENT and (3) 90 loose-leaf lessons in 
Radio, Communications and Electronics, prepared under the supervision 
of Dr. Lee DeFOREST, often called “the father of Radio.” “Learn by 
seeing’'—the Visual, home-movie way—was pioneered by DEFOREST'S 
TRAINING'S founder, the late Dr. Herman A. DeVry, inventor of the 
portable motion picture projector, pioneer [n visual (motion picture) edu- 
cation and founder of the DEVRY CORPORATION, manufacturers 
of motion picture sound and Electronic equipment 

DeFOREST'S effective Employment Service offers you a 

practical way to make your start in Radio and Electronics, 

once you are trained. If you are 17 or over, mail the 


coupon below. 
Learn by Seeing 
FASTER « EASIER 
with the aid of 


HOME MOVIES 


Project dramatic, easy-to-learn- 
from, action motion pictures right 
in your own room. Learn radio 
with the aid of DeEFOREST'S ex- 
clusive Home-Movie-Training 
method. Learning is fun ... more 
effective. Military Services and 
Industry use films to speed train- 
ing. Don't wait! Get this kind 
of training NOW—from 
DeFOREST'S. 


ss ygeewer- 


InC., RA 


G, 13 
s TRAININ Dp, Chie ago, U5. 


1ON—your 
= how I can 


FREE amg yi” showing Mts 


DeF OREST ” ave., Dept: 
5, Ashland *"  ¢ OBLIG! 
9535-41 N- / THOUT 
_ yo . ior) 

A Me ACTORY FOR ois e-Laborator 
or tier ve raining and Hon 
\ 7 - Home-- 
get your 


Age 


Name 
Address 


City 


Buu War Saving Bonds and Stamps regularly. 





Listen to this Record! 


PEAK 
SPANISH 


FRENCH, GERMAN, OR ITALIAN 


Big opportunities awaiting Americans who speak Spanish. 
Learn as easily as a child learns—‘‘by listening’’ to these 
brand-new CORTINA recordings. 


Only 15 Minutes a Day 


THOUSANDS have found it the most fascinating, most 
satisfactory method. Here is the quick, easy way to learn 
Spanish for PLEASURE AND BUSINESS. INVESTIGATE! 

a mi The “Cortina Short-Cut’’ tells 

Sty ly oO y 

UV; / , just what you want to know. 

if iy ‘3 

‘& Write Today-WOW! 
-—_-e___-”-_-___~ --_- —_—__~ 
mmm 
Dept. 1210, 105 West 40th Street, New York 18, N. Y. 
‘Cortina 


Sent on 5 Days Approval 
Interesting. Get it. 
CORTINA Academy (Lt ge Specialists for 60 a 





Please send me free—without obligation—the ‘ 
BShort-Cut I am interested in (mark) 
£) Spanish Italian 


Name 
Address 


VO 


French German 


FREE sox 


Practice rule and prose 
Examine 5 days at tor accurately printed on 
. " heavy stock—with English 
our risk. Money back if you don't and metric readings—free 
say it's the greatest value $1.98 with every ¢ ; 
ever bought you The only book that coversall 
lathe sct-o operations 
hown procedures on all types of 
made lathes. Gives you shortcuts 
in and way? of insuring ac 
t-o curacy that even many ‘‘old 
timers do not know . Dozens 
of - s and tables and 


make LATHE 
MASTERY 


Sensational New 


300 PICTURES 


easy with this 
Type Training 


To actual work job Blue- 

prints "included fre So use- 
ful daily on the 

Pen today 


Complete ONLY 
WILCOX A FOLLETT. Dept. 310 


Rad 
1255 S$. Wabash Ave., Chicago 5, ttt. 


Wiicox Follett be any, 
j Chicano S. then pany, 1255 &. Wabash Ave., Dept. 310 
ost paid + 
and rule. You 











LATHE OPERATIONS with free practice 
will refu my money if I return course 
| within five days 

« ) L enclose $1.98 tn full payment 
| { ) Ship COD for $1.95 plus postage and COD fee 
Name —— 
| Address 
City State 
_ — ee ee ee ee ee 


Buy War Saving Bonds and Stamps regularly. 





FIX ANY RADIO 


\Amazing New Invention 


«ied Learn quickly to repair all radio sets. New, 
sian revolutionary different Comparison method per- 
Radio mits you to do expert work almost immedi- 


included. Find any fault 
yicins quickly. Use a screw driver, pliers, and a 
Ser piece of wire no testers needed, Simple 
point-to-point, picture suggestions tell you 
where to look for faults ane to make 
the repair. Pian U ° Covers 
every radio set 
the plan for 10 days without r 


isk 
Easy to SATISFACTION GUARANTEED 
Apply 


Introductory trainin 


introductory job 
sheets, follow the step-by-step 
picture blueprints, and fix any 
radio in minutes instead of 


wrice onty $1.50, 
postpaid. in large Manual 
Leni im. 112 press. 
io tubes. 16 trow 
' 
back _ guarar 
sUPReMe defatFymrscariows, 





AND TRADE MARKS 
C.A.SNOW é CO. 


Registered Patent Attorneys Since 187 
Write for Free Book and “Certification of Invention” ss 
427 SNOW BUILDING, WASHINGTON 1, D. C. 


Inventions Wanted 
Patented or Unpatented 


| Inventions can now be safely sold without patenting 





expense. If you have a practical, useful idea for sale, 
either unpatented or patented, write today! 


Chartered Institute of American Inventors 
= Dept. 3, 631 Pa. Ave. N. _N. W., Washington, _ D. C. 


My Per sonal 
service assures 
strictest confi- 
dence on all 

patent 


your 
PERSONAL SERVICE 220 t.ci's 

me a model or 
drawing, or 
sketch and description of your invention, and $5.00. I will make « 
search and report promptly as to its patentability and send you s 
copy of my 12-page booklet. Or, if you prefer to read my booklet 
first, write today for FREB copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Columbian Bidg., Washington, D.C. 
PATENT YOUR IDEAS F 


SEND FOR SREE BOOK=——. 





MILLER. Ree Patent 
Member Examining c S. Patent 


torney 





Bept. 1367, 3601 Mich, Ave.. Chicage 


Asthma on 
Loosened First Day 


For Thousands of Sufferers 


Choking, gas ing, wheezing spasms of Bronchial Asthma 
ruin sleep energy. Ingredients in the prescription 
Mendaco duickly circulate through the blood and commonly 
help loosen the thick strangling mucus the first day, thus 
aiding nature in palliating the terrible recurring choking 
spasms, and in promoting / a breathing and restful sleep. 

is not a smoke, dope, or injection. Just pleasant, 
tasteless palliating tablets that have helped thousands of 
sufferers. Iron clad guarantee—money back unless com- 
pletely satisfactory. Ask your druggist for-Mendaco today 








AUDELS AIRCRAFT WORKER $1 


Answers Your Questions on 1—Aircraft Materials, Terms, Parts. 
2—Blueprints, Working Drawings. 3—Mathematics, How to Fig- 
ure. 4—Layout & Bending. 5—Tools & Machines. 6—Riveting, 
Spot Welding & Hints. 7—Fabrication, Angles, etc. oy 
bly, Fuselage, Wing & Final—How to Use Tools. 9—Tables & 
Data, Symbols, Army & Navy Specifications, etc. 240 Pages Tile 


AUDELS SHEETMETAL 
PATTERN LAYOUTS............$4 


Developed by Experts for Sheet Metal Workers, Layout Men & 
Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 
x 2—1125 Pages—350 Layouts—i600 Illustrations, 1001 Key 
Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of on metal york including Pattern 
Cutting, Pattern Development & Shop Procedure. 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK 


Practical inside information. Fundamentals ‘of Sheet Metal Work 
388 pages. Illustrated. 11 sections. Clearly written. Essential & 
important facts, figures, pointers in everyday language. Ref. Index 


AUDELS WELDERS GUIDE 


A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and acetylene welding including airplane work. 


AUDELS ANSWERS O 
BLUE PRINT READING 


For Mechanics & a Covers all types of blue print reading 
including ship & airp! 376 pages, fully illustrated. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK.. .$4 


Covers modern machine shop practice in all its branches. 5 prac- 
tical books in 1. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully illustrated, 5 x 6% 
x 2. Indexed. 5 sections. 1—Madern Machine Shop Practice. 2— 
Blue Print Reading & How to Draw. 3—=Calculations & Mathe- 
maties for Machinists. 4—Shop Physics. 5—How to Use the 
Slide Rule. 60 chapters. ya te Ly and understand. A shop 
companion that answers you! 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for home study or reference. 700 pages, 550 illus. 
Practical mathematics from beginning. How to figure correctly. 
Easy, correct methods covering a complete review. Hl. & Indexed. 


AUDELS AUTOMOBILE GUIDE....$4 


A practical quick ready reference beok for auto mec hanics, “pers ice 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motors cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. New fluid drive covered. 


AUDELS DIESEL ENGINE MANUAL .$2 


A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 


AUDELS RADIOMANS GUIDE 


A key to the practical understanding of radio including Frequency 
Modulation, Television, etc., Aircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. ned Questions & Answers, Reference Index. 
Authentic, clear, conc 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY .....$4 


For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 Illus. Covers important electrical information 
in handy Wy my Marine Wiring, Radio Principles, 
Welding. Indexed. to a practical understanding of electricity. 


AUDELS CARPENTERS & BUILDERS 
GUIDES—4 Vols. $ 


A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, atee Co ere Cems covers. Each volume 
pocket size. Sold separ 


AUDELS PLUMBERS & “STEAMFITTERS 
GUIDES—4 Vols. $! 


A Practical Trade Assistant & Ready Reference. Explains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and ie Cc _~y — 4 Vols.—1670 Pages——3642 
Diagrams. Each Pocket Size. Sold Separately $1.50 a Vol. 


AUDELS WIRING DIAGRAMS..... 


210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 
complete & self-explanatory. Highly Endorsed Pocket Companion. 


AUDELS ELECTRONIC DEVICES. . .$2 


Tells What You Want to Know About Electric Eye. Easily U nder- 
stood. Covers photo-electric cells & their applications. 5 4 
illumination, frequencies, voltage, —— tubes, Ohm's Law 
wiring dfagrams, etc. 


AUDEL, PUBLISHERS, 49 W. 23 St., N.Y. 


ad 
sa SS SSS ae eB eaeeeeeeeee 


MECHANICS | 


\ 

AN AUDEL GUIDE IS A GOOD FRIEND! 
Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


MAIL ORDER 


4 pannel AUDEL & CO., 49 West 23rd St., New York 
Please mail me for 7 days’ free examination the 
Ebooks marked (X) below. I agree to mail $1 in 
i days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
I have paid purchase price. 
i If I am not satisfied with — I will return them. 


ip ~~ aonennry ¥ oes . 
C) Audels SHEET M | PATTERN ‘Layouts |. 


ANSWERS on BLUEPRINT READING . 
Audels MACHINISTS & TOOLMAKERS Handy Boo 
MATHEMATICS a and CALCULATION 


f 
: 
we 
z0% 
22 
oree 
Po ea2 
"S2n 
a 
>a Bz 
ne 


Hi 
5 Ree Seen 


DIOMANS GUI ° 
MECHANICAL Dictiona 
Handy Book of ae oe 
CARPENTERS and Builders 
PLUMB ERS and Steamftters Guides Greta & 
WIRING DIAGRAMS ° 

CTRIC A geomet A 

MILLWRIGHTS and hanics Guide . 

Mechanical DRAWING Course 

udels ELECTRONIC DEVICES .... 

MARINE neers Guide . ° 

Mechanical RAWING and Design ° 

a, GUIDE. 
ees | Seen O88 Guides, 4 (4 vols.) « 


iret sae ratios 


‘anton lonlonlontonlanlon len tentee teste tet. Tt 
Stes ee eee eS Se) s/s) 2/8288 e\e\a\e\8 


vee PPPeprepe 


ae 


NATION - 
GROWERS: SGuiDEs $1.50a Vol. 


EW ELECTRIC LIBRARY at $1.50 a Volume 
. i, i, tv, V, vi, Vil, Vill, IX, X, XE, XE. 
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500 Shop Prints Cover Every 
Kind of Electrical or Radio Job! 


JU Bt Ot? tne PRESS 
completely 
pract i dutdotouk 0:3 kies 
tricians and Radio Mea! 
Crammed full of time-sa g. 
pay-raising short 

yu how to ir 
repair any ele« 

juipment « 
rectly. Need 

rea, Men in ar 

” ner or od t 
\ rate P 


‘Step by Step’ Method 
Saves Time, Errors 


ere for the first 
EW 
SHOOT ELECTRIC Al 
RADIO TROUBLI 
Ster y-Step 1 





ARREST HIM, OFFICER! 


ru RAVE COMPLETE FACTS ON THE OTHER 
ae TONIGHT! 


Secret vice Operator No. 38 is on 
the oS . .» FOLLOW HIM through 
all the oe of his chase after 
the counterfeit gang. Write NOW for 


— rte Made to oe ons Chief! 
m your eyes to the great 
opportorlty for YOU as a well paid 
r 445% Expert. The kind of 
work you'd li est excitement! Travel! 
Thrills! A REGULAR MONTHLY 
salary. REWARD MONEY. 53% 
all Identification Bureaus in U.S 
loy 1.A. 4 students or ates! Write for Free Reports, Finger 
k, low prices. sy Terms Offer. 
Uevanre wien oun ext to persone costes at au 
aS yg OF APPLIED SCIEN 
Ave. Dept. 1367 Chicage 40, Iinois 
By Frederick P. Lowell, noted instructor. 
61 lessons, 150 clear photos now make 
Jiu-Jitsu easier than ever to master. How 
to defend yourself against person larger 





than you, even if he is armed; then throw 
him! Ideal for men and women, civilian 
$1—money back if not delighted! Send 
now to 
. BARNES & CO. 


defense workers, Army, Navy, etc. Only 
A. S 
ONLY $1.00 Dept. 310, 67 West 44th Street, New York 18, N.Y. 





Learn 


NAVIGATION 


Easy, No Math, Home Study Courses. Pay as You Learn. Navy 
Publication Text Books. Navigators Urgently Needed 


PREPARE FOR GREAT POST-WAR FUTURE 
Start Now—Write Today 


COAST SCHOOL OF NAVIGATION 


305 Bond Street Asbury Pork, N. J. 





GREAT BOOKS 
-IN ONE! 


Brand oe w Step-by- 
r ble-Shoot- 


~ purse, 


HOW TO READ 


BLUE PRINTS 


Leorn at Home in Few Hours 
—39 Lessons 78 Blueprints 
le ctrical and Rad —Self-quiz Answer Sheet. 


h un iveds 
ionary of over 1200 Es 
pecially prepared for begin- 
Te rms, Formulas, ners by noted instructor. 


SE Tables, etc. Shows by actual problems 


Coupon brings t! rig y ty sig Job Train- how to read—how to check— 


ing “know-how”, this is it! 
Dp Prints 


FREE—1 Yr. Technical 
Service, Any Problem Nepen Lg ee es 


Act now and I'll inctude 2 x dio feld—D.C., 

- 4 Pe i Coun rom M tors, Armatures, 
\uto Ignition, Radi 

I lectroni ec Contre 

Television, efriger 

tion, Air Conditic 


500 S 


dollars 


ing Course. how to analyze all types me- 
You'll wonder how you chanical drawings and biue- 
ever got along prints, and transfer them 
without this from paper to practice. 
sensational MONEY BACK 
ok! $1.98 ‘ 


im h, handseme! 


RIs Phe 








send coupon BT ID. \Y. 








COYNE ELECTRICAL SCHOOL, 
§ 500 S. Paulina St., Dept. 73.4, Chicago 12, Ilin»is 
Send me the new COYNE ELECTRICAL AND RADIO 
TROU BLE SHOOTING MANUAL, postpaid. Within 5 days 
af te mes I'll either return or send you $1.95, and then 
$3 ’ i | of $7.95 is paid. We pay postage 


mupen to ur 
8 H.C. LEWIS, Pres.., + gulag ih og 
WILCOX & FOLLETT, Dept. 310 i 
1255 S. Wabash Ave., Chicago 56 ll 


235 oy 


[FIVE DAY TRIAL OFFER 


Wilcox & Follett Compan 

1255 S. Wabash Ave., Dept. 310 
Chicago 5, Illinois 
Send—postpaid—complete Course in Blueprint Reading 
in three parts. You will refund my $1.98 if I return it 
within five days 

‘ » T enclose remittance 
for $1.98 














on ; ‘ Ship COD for $1.98 
cur . plus postage and COD fee 
SAVE 102 Send cash price, $7.15, if preferred 
. save 10 Same 5-day free trial 
and return privilege 
eee ee eee ee eee 


Address 


City 


i 

| 

| 

| 

| 

Name 
L 
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with Steel-Grip 


one-piece-back welders’ gloves 
be ally designed Steel-Grip Welders’ 
ves Ue ye - protection against 
fest and wear. Keep poetastes ‘roll- 
= *? Entire back cut in one piece from 
jal tanned heat-resistant leathers. 
© seams in back. No burned-through 
or rip seams, Wool heat breaker 
lining inside back for added protection. 
Finger seams welted at points of great- 
est wear. Widestrap thumbreinforce- 
ment. Try a pair. $1.85. Outlast 
other gioves. Order No. 13475 now 
from jobber or direct. 10% discount on 12 
pair lots. Write for welders’ clothing catalog. 


INDUSTRIAL GLOVES COMPANY 
652 Garfteld Boulevard Danville, [Minois 
e (In Canada: Safety Supply Co., Toronto) 


3in | RADIO TUNER 
Only $1.00 Postpaid 


1. Aerial 
Eliminator 

2. Antenna Tuner 

3. Wave Trap 


wind 





Eliminates hums, clicks caused by static, rain etc. Replaces 

old, ineffective ous fe 3 

1 improves t o 

tions. give 

life of radio works on battery radios. 
NE 


I 
iso Takes minute to conn 
15 DAY FREE oo — wo a 


ct 
Sim ply pay Postman $1.00 
ents stpaid fo 


_one dollar bill. 
“F759 “- Halsted, Dest. €-654. Chicago. 


LEARN Ea .CARTOONING 


>ame cimaritea ate 
nnie Winkle, % 


& Pirates, oa 
Reg. ‘ar Feller " eStran y= 3, wiise eret Agent 
* and many “others Earn while learning. Rush l0e for Pic- 
re Chart (to test your abil'tv.) and full details. (State age 


Tt LamoonN scneet, 4330 Matena! Budding, Cleveland 14, Onie 


It’s YOUR future—Make the most of it! 


ew < 
Vonue Eliminator. ‘Co. 





Start now to earn 
the bigger pay in 
electrical repair 


AS there ever such an op- 

portunity to get started 
in electrical maintenance and repair—and at top-notch wages? 
Are you ready—with experience and ability—to cash in on it? 
Others are getting just the sort of background needed—quick! 
practical!—to handle the great variety of electrical mainte- 
nance and repair work TODAY—from this well-known elec- 
trical library. You can too! 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


5 vols., 1826 pages, 1724 illustrations 

Gives you the “know-how” to tackle any wiring or motor 
job. Five books show you HOW —to install all types of motor 
and generator units—to inspect and repair motor starters and 
generators—to diagnose motor and generator troubles—to fig- 
ure new windings for old cores—DC and AC windings—to test 
armature windings—test induction motors, etc., etc. One 
book is full of trou>le-shooting charts that show quickly 
symptoms, causes, specific remedies, etc. 


Take the first step toward improving YOUR future— 


Mail this coupon TODAY 
No money down—special price—easy payments—FREE trial 


<= 


| McGraw-Hill Book Co., 330 W 42 St., New York 18, N. Y. 
Send me for ten days’ free examination the Electrical Main | 


tenance Repair Library Satisfactory I wifl 
$1.00 ’ and $2.00 mo 
is paid. ‘ ted I will return books postpaid 


Plainly and fill in all lines.) 


se ¥ you 

nthly until the price of $15.00 | 
(To in 

sure prompt shipment write | 

Name . 

Home Address ° eo 

City and State | 

Position 

Name of Company | 
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Buy War Saving Bonds and Stamps regularly. 


INVENTORS 


OF TODAY WILL MAKE THE 


HOUSE OF TOMORROW 


Y 
j 


| 
| 1S THE TIME INVENTORS 
SHOULD PREPARE TO CASH IN & 


Think of the “million and one” structural 
details that make up a modern American 
house heating, air conditioning, 
plumbing, etc. The manufacturers 
who make many of these things have 
scrapped their old dies and_ tools 
to Victory production. They 
and r to buy new 


now 
to convert 


will be eager sady 





devices from you ingenious men who 
are getting your patent applications for 
new and housing advance- 
ments prepared and prosecuted NOW. 
America’s future standard of living is in 
Is that idea you have going 
to work for you 
the minute the 
war’s won? It 
can! DON’T 
3) Sar 
take 


improved 


your hands! 


We've helped others 


for 45 YEARS 


seceee WE CAN 
HELP YOU, TOO! 


The value of your invention of this 
may be gauged by the lv 
strength of the patent cov- . 
ering it. Getting a patent 
is a complicated procedure 
with which we are _ thor- 
oughly familiar... WRITE 
US TODAY! Fees are quite 
moderate. 


Get your FREE BOOKS today! 


64 pages of facts which tell you in easy-to- 
understand language just how to go about 
getting your patent. With books, we also y 
send important “Evidence of Invention” 
form. No obligation of any sort. 


SEND COUPON NOW! 


0) 


Registered Patent Attorneys 
740-G Merlin Building 
Washington, D. C. 


advantage 
absolute- 
time 
pre- 
the 


unique 
NOW to 
pare for 


FUTURE! 


SSIIINS OL NOA IGIND AVW NOdNOD SIH 





victor 


EVANS & 


Please rush books and ‘‘Evidence of Invention”’ 


§ Address 


. City and State 





© 
7 
' 
' 
' 
| 
form, without cost or obligation. ‘ 
' 
a 
t 
' 
5 





Quick, Casy way lo 
MACHINIST a. 
TRAINING 


7-DAY FREE TRIAL 








MACHINE SHOP 
TRAINING COURSE 


WAR WORKERS & TRAINEES 


PARTIAL CONTENTS 


Machine Tools Completely De- 
scribed and Fully Demonstrated 
urements and Gages. 
i Press — 
e Opera 
ting ~~ Types. 
and Planer Set-ups. 
Plain ‘and Universal Grinders. 
Biveprint Reading & Drafting 
rt Mechanic—What He Must 


now. 
Hew to Lay Out Holes for Orilling. 


Shep Projects—Layout Fabrication, 
e Cutting Toots and Grinding. 


Open-Side Planers. 
Vernier Caliper and Depth Gages. 
American Standard Machine Tapers. 


Now, for the first time, the 
world of machinery is con- 
entrated into a complete 
$-Volume Course. It is vi- 
tally/mecessary for all Ma- 
chinists. It is also a Train- 
ing Course for beginners 
who are employed or seek 
good pay ‘7 in Machine 
Shop Wor 


HUNDREDS . A DRAWINGS 
—DIAGRAMS 
oo to-under- 
Stand tanguage by practical 
instructors. 

@ Protuse with illustrations. 
tS and valu- 
and under- 

your 


chine shop wor 


FROM RIGHT OUT OF 
NATIONAL’S SHOPS 
This training at home is 
comparable to fundamen- 
tals learned by residentia 
students at Nationa! 
Schools. Out of the experi- 
ence in teaching thousands 
of students has come this 
simplified easy -to-under- 
stand Machinists’ Cours 


10 ence GIFTS 


NATIONAL SCHOOLS fs 


bes Angete: Cotterme 


3. A. ROSENKRANZ. President 
Hational Schools, Dept. L-10 
| #000 So. Figueroa St., 
1 Yes without obligating myself 
your | v MODERN 
Cot "RSE 7 re 
| veious Bonus 

bent nad owe ¥ 
| and $3.00 8 month 


mie 
NAME 
ADDRESS 
crry 


OCCUPATION 


| 
| | SAVE 10% 


Ruw Wear Sar 


1 any way. ship 


vis and Stamps re 


Los Angeles 31, Calif. 


MACHINE Shor 


gularly. 


don’t WORRY 


Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
securely, comfortably—day 
and night. Thousands report amazing results. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All correspondence confidential. 


BROOKS COMPANY, 160-C State St., Marshall, Mich. 


ARMY- NAVY BARGAINS — 


Gun sling 50 Cart. belt $ .60 
Hobbles 50 Rope lariat 75 
Leather belt 73 Hessian b'net 19” 1.00 
Short shovel 85 10 Gun Flints 1.00 


7 Anniversary Catalox ae5-1040 OS pages, over 2,000 





rations of pistols rifles, daggers, medals, saddles 


e mailed for 50« ar for 3c stamp 


FRANCIS BANNERMAN SONS 50! Broadway, N. Y. (12) 
= SIL) AT HOME for PERSONAL sUc« ESS and 
LARGER FARNINGS 31 years expert instruction 
over 106.000 students enrolled. LL.B. Degree 
texts furnished. Easy payments. Send 
**Law and Executive Guidance 


awarded. Al 


for FREE BOOK 


ey samen fences, oF LAW 
4-3 st Huron St _ Chicago, 11. 


“TYPEWRITERS. 
FIX S. 


A Simplified Pract 
Many of our 
Business— Many Re 

Shops Swamped. rAge no handicap 


WEBER Ex TYPEWRITER MECHANICS SCHOOL, Canton 5-6, 0. 


, THERES 
MONEY 
IN 
RAYE pee will teach you HOW to ¢ ms ara ORIGINAL 
Cc ya at home that you may SF Couree contains 
26} jesvoms and over 600 Ii lustrations- All for Only.. 
ond mame ond address for free details 





Stucke 





ozs 


RAYE BURNS SCHOOL. Dest. 8. Box i 1298. CLEVELAND, aa 


~~ quality. Over 300 artistic 
ttractive free catalog an poh ver . 
im or ring for your class or club. 


Sue 0, ae Arts Ce., Rochester, HM. Y. 


Runtre oe of prospects ne a you: sports- 
in ... aher ards 
= S, stock “ i 
ae n of action de 
free-action comfort 


COMPLETE LINE 


Leather and wool jackets. work shit 


Literal grains TRIT 
MASON SHOE MFG. CO. 


Dept. ™-205, __ Chippewa | Falls, Wisc. 








investment rm 
being placed. Ambitious 
e book- 


»roduction 
ig chain store orders now 
men have chance for real Paw: Our 
let will Interest and benefit 


PLASTEX INDUSTRIES, Dept. 2, 1985 Woshington Av., How Tork 56, 8.1. 





EWS concentrate HEAT TABLETS (and vest 
pocket collapsibie grill) widely used by armed forces. Light 
instantly, wet or dry. Intense heat — cooks, frys, boils 
food or liquids, outdoors or indoors. Ideal for starting 
fireplace, stove or furnace fires, for picnics, hunting, 
fishing . . . warming baby's milk: emergency sick room 
uses, etc. Also many other household ase industrial uses. 
Every Air Warden, Red Cro should have this 
emergency fuel. NO SMOKE. soot.’ ASH OR FUMES. 
Non- poisonous. 
$100 & for TWO LARGE BOXES of HEATABS and 


aya GRILL. Enough tabiets for 
8 hours’ heat. Order by mail TODAY. 
J.W. SPEAKER CORPORATION 
1675 N. WATER STREET, MILWAUKEE, WISCONSIN 
nist. 
= and women in this 


DO YOU 252 


a eokly after & few weeks home 
ag Eb Re iropody—easy terms, no further voapital 
needed, no goods to buy. 47th year. Write for free booklet. 


Stephenson System of Foot Correction, 62 Back Bay, Boston, Mass. 


How to make a good 
living on a small farm 


Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE-—the all-inclusive book by M. G. Kains, world’s 
leading small farm expert—shows you how to select, how 
easily to run your farm successfully. 

This book tells what kind of farm to rent or buy; how to 
choose it; finance it; what and how to plant; choice and care 


A VE ACRES 


etc.; essentials of fruit and 
WILLE 





WANT a permanent at busi- 
ness profession of your 
own? Then become a foot 
correctio 





Earnings of 





vegetable growing ; fertilizers; 
irrigation; spraying; cultiva- 
tion; harvesting; storage; sale 
of products and by-products. 
Every page packed with proved 
ways to make the small farm 
self-supporting—even profita- 

ble. Abundantly illustrated 

with workable plans and 

diagrams. Over 400 pages. 

Plan now to get 
away from city wor- 
ries, war shortages, 
high rents, infla- 
tion. Use this book 
as your guide. If 
not satisfied, return 
for full refund. 


$750 FREE 





GREENBERG: PUBLISHER 

404 Madison Ave., New York 17 
Send me FIVE ACRES AND IN- 

DEPENDENCE at $2.50 postpaid. 

If not satisfied. I may return it 

within 7 days for full refund. 
Payment enciésed () Send C. 0. D. 


NAME 


ADDRESS 


CITY & STATE . 
see ee ean wo ol 


ee ee 
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‘More GOOD JOBS in 


in AIRCRAFT and other War Industries! 


Calis for Draftsmen Are 
Increasing! ... Read the 
want-ads for proof of this 
urgent demand. 


This plete dr: outfit, ° 
ching tn "wreck with. including “rare 
ho EXTRA 


cost if you are a Chicago tech Student. 


The War Production program has increased the demand 
for Aircraft Draftsmen, Machine Draftsmen, Architec- 
tural Draftsmen, Electrical Draftsmen, and Structural 
Draftsmen. The Draftsman always comes first on any new 
project in manufacturing and industry—peace or wartime. 


The Draftsman—“The Key Man’”’ 
| in War or Peacetime Industry 





No new machines can be built, no airplanes constructed, 
no bridges or buildings erected, no ships or submarines 
launched until the draftsman has completed his work. 
Real immediate opportunities exist in Drafting—the pro- 
fession upon which all construction is vitally dependent. 
Drafting is clean, interesting, well paid work. Steady em- 
ployment. Investigate today what Drafting offers youl 
Help your country in a vital War production job on the 
important Home Front—and help yourself to a well paid 
job in Drafting. 


Learn in Spare Time,—at Home! 


for at the College in Chicago) 


With « ur easy Step-by-step lessons, (and the tools we furnish), 

you can learn in your spare time at home. Convenient terms. To 

prove to you how easy it is to learn Drafting by the Chicago 

Tech Method we'll send you a Trial Lesson FREE. No charge 
for this lesson either now or 
later. Send a post card or the 
coupon now for 


ree 


reir LESSON 
Send Coupon 


i\clomiia si ile .\aee) 49 sc: 


N-219 Tech. Bidg., 2000 S. Michigan Ave., Chicago 16, til. 
Yes,—please send me FREE Trial Lesson in DRAFTING 
(-) Aircraft Drafting €- Machine Drafting 
© Electrical Drafting _) Structural Drafting 
-) Architectural Drafting CD Building Construction 


Name 
Address 
City 
Occupation 











Buy War Saving Bonds and Stamps regularly. 
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Opportunities |2 > 





mum ad 10 w ’ r 


Poputar $ 
™ York 








ADVERTISING 


ADVERTISING placed any 
lowest rates—complete agency service. 
Skilled advertising-merchandising coun- 
sel. Ratelst and booklet, entitled “‘Adver- 
tising Results For Sale free Baker 
Agency, 3302 West Dodge, Omaha, Ne- 
braska 
MAIL-Order or agent ad reaching 1,000,000 
families throughout United States $15.40 
inch Newspaper, Magazine, mailing-list 
ratebook, free. Chicago Advertising Agen- 
c 20-SP West Jacksor Chicago 
ADVERTISE—newspapers. magazines. Pub- 
lishers’ rates. Martin Agency, 171T Mad- 
ison Avenue, New York City 
ADVERTISE: 24 words, 149 news 
$6.50. Lists Free. Advertising 
4515-P Cottage Grove, Chicago 
24 WORDS 35 newspapers $2.00 
37 Gardner, Vallejo, California 


AGENTS WANTED 
START Your Own 


publication - 


apers, 
ureau, 


Goodall, 





Business On our capital 
Always your own Hundreds aver 
» $3,000 to $5.000 annual sales year after 
supply sto cks equipment on 

home necessities Selling = 

to start mde 

pleasant pro ble 

by world wide ag at 

%o., Dept. J-U-PS Free 


CALL On Friends with sensational! Persona! 
Christmas Cards—50 [f $1.00 up Per- 

sonal Stationery. Also magnificent 21 Card 

$1.00 Assortment Profit 50c Experience 

unnecessar Samples on approval! W: 

lace Brown, 225 Fifth Ave Dept 

New York 


aMBI I .> S Sch 


Sell 50 for 


GHRISTMAS Cards i 
yrinted. Amazir 


Bender's Name I 
Wes get quick easy ers. Also fast- 
Box Assortments Generous cash 
NO experience needed amples 1 
prova! Cardinal Cralft r Dept 

cinnati, Ohio 

RISTMAS Cards 


ake orders ga 


Misite fo ~w “ 
desig! Amer 
ristmas folder 
Request sample 
Dgpt. N. 115 F 
1OO1 
autil 
Cara: 
price 


F i 
1483 ‘East Elim Street, Scrant 


G6oD Paying Business Silvering m irror 
lating autoparts reflectors vcles 
ihroom fixtures. et« by la te "method 

ta@ks or shop requir 


uw Make extra 

gorge folders with name, $ 
li-card box. Many 

value Ass sortments. Up to 100% profit 
pefience unnecessary. Free Samples 
erm Greet ings, Dept. 81 Memphi 
EXCELLENT Sidelir 

Men. Decaicoma 


Cards 


Aut 
1483 


SELLS It$el! 
otic Fast Selle 
Quick with Over 100 
Guarantee, Liberal 
You Can't Lose 
Bristol, Virginia 
TAKE orders for new. sens 
Lifetime Reproductions o 
negative. Amazingly beautiful 
opportunity. Part or full t 
quickly. Quaker Service Co 
St.. Philadelphia, Pa 
SELL New—Used Clothing from 
auto, store. Men's Suits 99 
Jackets T3c, Overcoats 43c, Dresses 12c, 
Ladies Coats 38c. Other bargains. Catalog 
free. S&N, 565A. Roosevelt. Chicago 
AGENTS—300% Profit selling Gold Leaf 
Window Letters: stores and offices. Free 
samples, Metallic Letter Co., 437 N. Clark, 
Chicago. 


Samples 25c post pai d 
Specialties, Box 931, 


ational Plastic 
any photo or 

Big earning 
ime. Get details 
914 Walnut 


home, 
Leather 


AGENTS—Coin Money—-It's New—It's Hot! 
Everyone wants radiant plastic plaques 
of loved ones. Commissions advanced. We 
deliver, Collect. Kondon, Box 157, Upp-r 
Darby, Pa 
IT’S nothing old but something 
Something different and novel 
Which I would like to send to you, 
just a silver quarter Erna Lubahn, 
Delaware, Saginaw. Mich 
BIG Money taking orders; Shirts, 
Sox, Pants, Jackets, Sweaters 
Uniforms, etc. Sale ws oo! 
perience unnecessary Nu 
Lincoln, Chicagc 
BUY Direct-——-Save 50 or 
Liniments, Herbs, Herb 
Vitamins, etc. Write for 
day. Celtonsa Medicine Co 
Ave.. Cincinnati, Ohio. Dept 
LICK Alter-war layoffs! Start 
ness; home, office. Booklet 
“Collection of 127 Tested Plans 
Co., 214A Grand St.. New York 
FREE Water and our concentra 
flavors, iotions, shampoos, 72 
bottles furnished A 
Detroit 


too, 
For 
1633 


Ties, 


nore on Tonics, 
Teas Ointment 
Free det 

1016 C 
P.S.M 

own busi- 
describing 
free. Elite 


labels 


Russel! 
MAGIC Shopping 
Magical! 
ping bag. Ha 
K 


tria ristee 


Bag 


BIRTHDAY Everye 
jreeting Cards 
Phila. 40 
PIN-UPS. Patriot t Iten 
elry. Wholesale. Samples $1.00. C 
s 7, New York 
BELT sample 25c price 3K 
r > Baltimore 1. Md 
PLAYING card game. 250°, profit. Sample 
game 25c. Box 842. Denver 1. Colorack 
ANTIQUES, RELICS 
INDIAN GOODS 
SWORDS, rapiers. daggers, pistols 
illustrated catalog, 25c. Robert 
860'» Lexington Ave., N. Y¥ 
INDIAN Relics 
catalog 
ne Kar 
276 ANTIQUE F 
tridges, Rifles, Indian Re at 
(Photographs of Mos Heike, Wenona 
25 GENUINE Indian Arrow head 
Catalog. Geo. Holder, Glenwood 
AUTHORS SERVICE 


NEW Writers Wanted to re-write ideas in 
papers magazines books. Splendid op- 

portunity to ‘‘bresk into” profitable writ- 

ing field. Rush post — for Free Det 

Comfort Writer's Servi 10-R, South 

Sevent! (2). St. Le uis, Mo 

BEGIN — WRI TERS Ten Basic Lessons 

Vineburg, California 


AUTOMOBILES 


most 


lover, 


844 W. Balti- 





armor 
Abels, 


coins, minerals 


tons 1e 6c. Vernon 





vO nder 





all de- 

irriedly, don't 

wire. Whirlgas Tur- 

performance guaran- 

lis 15 minutes. Give auto 

yes + Hanle} 19 Loraine 
t 8. M chi 

AUTOMOBIL + acing Book, Fifth Edition 

Revised. Tells how to build dirt track 

bodies, frames, engines Records, super- 

chargers, rules, formula, plans, stock con- 

versions, roadster racing. fast Fords. $1.00 

post pai id $1.15C.0.D. Ray Kuns pope’ 

ment 274. Madisonville, Cincinnati, Ohio 


Gas With Moto-Purr 
tific, laboratory-tested 

g gas up to 40 

00 package treats 
supply 25¢. Free literat 
1 tributors, Ames Stati Omaha, 
Nebraska 


REFEW batteries inexpensively, 
structi $1.06 Popit na? Serr! 20. 


cine, Wisconsin 
AUTO SUPPLIES & EQUIPMENT 


SPECIAL; 20 picked formulas and plans 
$1.00. Reclaim used oil. Carboy remover 
Retread your tires. Puncture-proof your 
tires. Auto-top dressing. Mechanic's hand- 
soap. Increase gasoline mileage Renew 
car-batteries inexpensively. Ignition super- 
charger. Antifreeze. Iron cement lastic- 
wood. Iceless-ice. Gasless gas. Illuminous- 
paint. Invisible-ink. Quick-seal for cracked 
ylinder-heads. Run your car on wood or 
coal gas. Motor overhaul compound. Su- 

r-fuel compound for cheap gasoline. 
onroe Methods, Box 4766-B, San Francis- 
co 1, California 


GASLESS Gas! Quic kly, easily compound- 
ed. Formula, 25c, Dueffey, G47, Coving- 
ton, Ky. 


In- 
Ree 


car 


ons 











rod 
F-20030 





CALIFORNIA Style Dual Mufflers V-8 Set, 

Saves Gasoline, Increases power. Black 
finish, beautiful deep tone, complete $20. 
lymerlite Finest Aluminum pistons 
finished oversized or semi $2.50 each —— 
Clymer Spotlights $4.75. Motor Scooters. 
Catalog 10c. Clymer, Los Angeles 15, Calif 
DIESEL conversions for auto, tractor, and 

Marine engines Chea installation 
Wonderful performance. Proven factory 
method. Different and better. Costs noth- 
ing to investigate. Write for free circular 
No. 3 Harringt on Company, 201-204 Man- 
chester Bidg.. Portland, Oregon. 


AVIATION 


AIRCRAFT Hydraulic Systems E. W 
McDenough For students, mechanics 
engineers, draftsmen; complete informa- 
tion on des testing and maintenance of 
commerci military hydraulic instal- 
lations. $2 Aircraft Specialties, 134 S 
Waller Aveni Thicago, Ili 
30 BE Qu TIPUL Airplane Pictures Army 
~~ 8',x11 for framing 
(Miniat ure set free) B. Libman, Dept 
34 ‘.. Valle Station, Box 7833, Los An- 
gel 
re my contest now. Six flying course 
and $1000 wo = of War Bon ds positively 
given away. Wri for Details. Dutton Fly- 
ing School, Box 419A. s imsbury Conn 
BUILD and fiy your own motorcycle pow- 
ered moneplane, home. Easy, cheap. 
Tested pone Y one teed, $1.00. Aerotech, 
Dearborn. 
BOATS, a TBOARD MOTORS, ETC. 
FULL size, 7, to shape boat patterns, 
blueprints 38 feet Illustrated 
“Build a Boat” ‘cat alog, 10c (coin). ‘‘How 
to Build Boats’’ book, $1.00. Cleveland 
Blueprint Co., Station A-77, Cleve- 
Ohio 








Easily convert any Ford 
and foreign) with Osco 
and s. Complete catalogue 25 
Osco Moi ors Cc orp 3627-29 N. Law 
rence St Philadelph Pa 
OUTBOARD Motors 
Save money sed 
free. Crandall-Hick 
Boston, Mass 
SAILBOAT, rur 
rine Productions 
1, Wis 
BODY-BUILDING COURSES 
SUPER Ju- my htnimg defense and 
m. Sensational new home 
ready! Learn to lick 
size with only your bare 
lets Nelson Co., 321 South 
Wabash, Dept. 2-509, Chicago 
BAR-BELLS, Dumbbell pueeeins , equis 
r Courses Specia! Pre 
Good 
St. I 


Used and Rebuilts 
parts. Bargain list 
955 Commonwealth, 


about, rowboat plans. Ma- 
Box 1492-J, Milwaukee 





Barbell Co., 3261 “i Ws 
ouis 9, Mc 
Write 


Handbalancing Quickly 
VW. V Mich 


$23 V ine, Kalamazoo, 


BE strong. muscular, full of pep. Amazing 
new body-building course. Write Olympic 
System. Waterville, Me 
= Beauty, Sight, etc 
Hystrenth 186 Rutledge 
Br ook! lyn, New York 


BOOKS, PERIODICALS | 


BUSINESS—Vocational—Diversion Maga 

zines. Current — ile copies. Covering 

Advertising, Aviation, Building, Clothing 
nsura ournalism, Liv 

Or der Medical Metal-Work- 

x Patents, Photography, Print 
ing, Poultry. Radio, Refrigeration, Sign 

Sports and scores of other fields. List with 

prices free. Commercial Engraving Pub 

ao | Co., 34S North Ritter, Indianapoli 

ndiana 


WHAT every 


particulars 
Street 





Mason Wants. We have Ma- 
sonic books for Blue Lodge, Chapter. 
Commandery, Scottish Rite and Shrine 
Our Fiigess. are used a he over. Send 
for freé Catalog of booxs and rituals for 
Masons Fellows, Knights of Pythias, 
Knights of Columbus, Elks, etc. Ezra A 
Cook, Publisher, Inc., P. O. Box 796, Dept. 
Z. Chicago, 1) 
— Lf. (New. Used, Out-of-print, Rare) 
Ig supplied! Lowest prices! Send 
oor free pans catalogue! Old Prof's Book 
Shop, S16 Arcadia Court, Pontiac, Mich-~ 


igan ai 

EDUCATIONAL Books sold cheaply oP 
rent for small fee. Books bo 

Money back guarantee 

Catalog Free. (Courses Bought). 

Mountain. Pisgah. Ala. 


CHINESE Physicians, S 
rare strations, 
secret healing arts, peculiar custom. : 
Write Garding Lui. Box 6227, Metropoli- 
tan Station, Les Angeles, California. 


Lee 


Secrets, "165 pages, 
unpublished truth, 
1. 





“LIGHTNING Over The Trgaeury, Build- 

ing” eo the a, Ru rust’; cloth, 
$1.00. Understand Money! Meador Publish- 
ing Co., 324 Newbury. Boston 15, Mass. 


BUILD Your Own Business in spare time. 

Details of many plans, books, 10c. Ex- 
cellent 25c Fo included Free Nielsop, 
Box 217-B, Hicksville, N. Y. 





ADULT books. Sample and catalog, 10c. 
Alstone, 285, Lunenburg, ass. 





BOOKS, (out-of-print, new, used) quickly 
supplied. Many 35c bargains. Catalogue. 

T, Jamkowski, 18870 Marx Ave., Detroit, 

Michigan 

EXCELLENT Sparetime profits | taking sub- 
scriptions — 2500 magazines. Complete 

starting supplies Free! ee. 144-34 70th 

Avenue, Flushing, New York 





Sc BUYS back-dated magazines, Foreign, 
domestic, arts. Catalogs 10c. Cicerone’s 
staqgetnes, 863 First Ave., New York 17, 


PETROLEUM ~ prospecting , method, $1.00. 
ya Of Petroleum’’. D-Cyr, La Vina, 
Calif 
oe RATIONAL View Of Life”—50c. Every- 
body should read this book. Benjamin 
Seibert, Urbana, Ohio. __ “ 
SEVEN Keys to Power $1; catalog of occult 
books, merchandise sent free. Dixie, Box 
932-S, Birmingham 1, Ala, 
BOOKS, Cards; Novelties, Samples, ¢ Cata- 
log 10c. Easterncity, 330-Se Wells, 
Chicago. 


TECHNICAL Books. Free List. t. Edwards, 
324 North 18th, Quincy, Illinois. 
ADULT Books:—Catalog, Sample 25c. Le- 
favor, Box 571, San ee Calif. 





BUILD your tractor > hom § ——s hand 
automobiles! Convert your horse drawn 
farm equipment into tractor drawn equip- 
ment. Nolan's Garage, East Wareham, 
Mass. 
BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 

an opportunity to start a business of 
their own, manufacturing art goods, nov- 
elties and utility products in Plastex and 
marble imitation. 42c material makes reg- 
ul 10c store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. We are now 
Placing big chain store orders with man- 
ufacturers, Ambitious men have chance for 
ag! prosperity. Plastex Industries, Dept. 
8 Washington Ave., New York, N. ¥. 








siaar Home Business ~ making statuary, 

Plaques, art goods, novelties, souvenirs, 
concrete pottery, garden furniture, arti- 
ficial marble flooring, liquid marble. Make 
your own flexible molds. Amazing profits. 
Valuable folder free. Creative Publishers, 
PS10, Glencoe, Illinois. 


GET Into Mail “Selling. Prepare for future. 
Start sideline business now. Splendid 
opportunities. Interesting, profitable prop- 
ositions immediately available. Progres- 
sive Magazine tells how! Free details and 
premium offer. Progressive Mail Trade, 
Sheboygan, Wisconsin. 
LIQUID Marble; snow-white, miulti-col- 
ored. Glazed. Unglazed. Composition 
Flooring. Lifetime wear. Any color. No 
priorities. Flexible molds, Plaster casting. 
Get into the big money now, Full infor- 
mation given free. Write—Compo-Tex, 
Box 786-F, St. Louis, Mo. 


GOOD Paying Business Silvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. 
No tanks or shop required, outfit furnished. 
Free sample. Gunmetal Co., Ave. E., Deca- 
tur, Illinois. 
MEN over 40. Operate your own Refriger- 
ation Repair Shop. Easy work. Small 
capital required. Easy, illustrated home 
course shows how. Free booklet. Mechan- 
ics School, Dept. S28, 4701 West Pico, Los 
Angeles 6. 
COLOR Concrete with chemicals. Stucco- 
rock. Cement Artistry. Wishing-w ‘lls. 
Spin concrete pottery. Benches, Garten 
Ornaments. Cold-glaze. concrete-paints, 
marbling. Sample 10c. Hollywood Cement- 
Craft, 8530 Wonderland, Hollywood 46, 
Calif 
OPPORTUNITY—Mail Order business is 
today’s biggest profit-making field. Mail 
Order business is booming. Learn about 
your opportunities in this business today. 
Write for free information to Al Siddall, 
Atascadero, California. 


QUICK Sign Painting. Use Letter Pat- 

terns. Avoid sloppy work and wasted 
time. No experience needed for expert 
work. Write for descriptive folder. John 
Rahn, B1330 Central Avenue, Chicago 51. 


SELL late exclusive books of instruction by 
mail. Publishers supply snappy circulars. 
Big profits. No bookstore competition. 
Rush name. Financial Education, 430D 
Commonwealth Bidg., Denver. 


“HOW To Make Simple a and Plaster 
Plaques.”" Profit in ular novelties! 
Booklet 25c. Plastercraft.. Taos E. 43rd St., 

Cleveland, Ohio 














| learn how to make money with it. 


| House 141, 353 Newbury St., 


| School, 





VALUE! Six complete plans. eleven profit- 
able tips, wunetes seller for dime and 3c 

stamp. Freelin, 2415 Evans, Omaha 

10, Nebraska. 


CHEMICALS & — 


CHEMISTRY Laboratory appara and 
chemicals for industriel, aepiytical, and 

experimental laboratories. Complete sup- 

ply service for students taking correspond- 

ence school chemistry courses. Sen 7 = 
tage ! for —, = page 








127 WAYS to make money, in — or 
office, business of your own. Full par- 

ticulars free. Elite Co., 214-A, Grand 

St., New York. 

PERFUMERS make big money. I — 
complete detailed instructions. 

delay—write Dr. Abell, Parkway Bldg. 

Pasadena, Calif. 

INVESTIGATE Collier’s mail order busi- 
ness methods. Descriptive circular free. 

Deupes. 1217 Park Row Building, New 
fork. 











ELECTRICIANS needed. Operate your own 

service business. Learn easily at home. 

Pree Booklet. Electrical School, 4701 West 
Pico, Los Angeles 6. 

TOOL "desi igning D pays big. Home study 

Easy terms. Free 

“Ohio Institute of Technology, Box 





116, a , Ohio. 





GREATEST Non-Advertising Plan In Exist- 
ence. Particulars 10c. Refundable with 


| Plan. Hoffman, 2740 Coy, Cincinnati, Ohio, 


INCORPORATORS: Delaware: best; free 

forms. Corporation Fiscal Company, Del- 
aware Trust Bidg., Wilmington, Delaware. 
SWISS Music Box Works—$1.85 to $2.25. 

Suitable for many novelties, Mermed 
Manufacturers, 147 West 46th Street, N. Y. 
WEB BER Typewriter Mechanics School, 
Simplified yoy Repairing in- 
creasing. Canton, Ohio. 


PAYING Mail = on “‘shoe- 
ogins *. General Publications, Ossining, 








MAKE Money a at home in - spare e time by 
mail. Write Gordon Publishers, Box 23, 
Pawtucket, R. I. 


_ CAMERAS, PHOTO SUPPLIES 


WE Pay Top Prices for used cameras and 
photographic equipment. Turn your idle 
camera, enlarger, printer, lenses, develop- 
ing equipment, etc., into cash. Just send 
a list of what you have. State make, 
model, age, condition. We will write _you 
at once, telling you what we'll pay. Pre- 
ace your list today. Send to Centra] Cam- 
a Co., (Photographic Headquarters since 
1899), 230 S. Wabash Ave., Dept. I-18Z, 
Chicago, Illinois, 











AMATEUR Photographers attention! Im- 


and 
rite 
today for our 40-page book catalog and a 


prove your hobby of picture takin 


| sample copy of American Photography, 


enclosing ten cents for postage. Contains 
— and pictures of The world's fore- 

ost writers and pictorialists. Camera 
Boston, Mass. 


BASS Says: War time proves Bass leader- 
ship. Amazing selection of finest still 
cameras—Leica, Contax, Korelle Reflex, 
Argus, new and used still available. Write 
for quotations. Satisfaction guaranteed or 
your money refunded. Bass buys ‘em, sells 
’m, trades ‘em. Bass Camera Company, 
a. SP, 179 W. Madison St., Chicago, 

inois. 


WE pay peak prices for cameras, lenses, 

movie cameras, movie projectors, movie 
lenses, binoculars. Sell your photographic 
equipment now! Write giving full particu- 








| lars and condition or send in via railway 


express collect for free estimate or C.O.D., 
with privilege of inspection. Aremac Cam- 
. & East 43rd St., New 





OIL coloring photographs a fascinating 
hobby_or profitable business. Learn at 


home. Easy simplified method. Previous 


experience unnetessary. Send for free in- | 


National Art 


formation and requirements. 
174C, Chi- 


1315 Michigan, Dept. 
cago. 


CASH! Spot cash for cameras, lenses, bi- 
noculars, movie or still, sound projectors. 
Send full description by mail, or wire for 
prompt cash offer. er 30 years of de- 
insures honorable dealings. 





ye 
ass Camera Company, 179 West Madison 


Street, Chicago, Illinois. 





MAKE money in ovens phy. Learn quick- | 


ly at home. lan. Previous ex- 
perience unnecessary. mmon schoo] edu- 
cation sufficient. Booklet and requirements 
free. American School of Photography, 1315 
Michigan. Dept. _174C. Chicago. 


cane eer —_ 
RAWING A 


SENSATIONAL Cartoon Business, Markets. 
Hartman Studios, 2438 W. Lincoln, Neb. 
CHALK TALK STUNTS 


LAUGH es rogram, $1.00, Illus- 
trated catalog 1 Cartoonist Balda, 
Oshkosh, Wis. 

















upoly Co., “rine hit, Bor Hope 
Ave., ocean. ‘ 


WINN’S new idea Home Laboratory Chem- 
ical Kits and apparatus outfits for home 
experimenting. Send 5c for literature and 
retail supply cotateges. J. H. Winn Co., 
Dept. 611, 124 W. 23r Ban Ie Be 
100 DIFFERENT chemicals. One ounce 
each. Excellent ck Prepaid for diversi«- 
fied laboratory stock. Prepaid $6.95. Mid- 
west Chemical Co., lymouth Bidg., 
Minneapolis, Minn. 
COLCHICINE—Evolution chemical creates 
new mutant plants. Illustrated booklet 
Wei Experiments magazine 25c. Questop, 
ellesley 81, Mass. 


HANDBOOK for Chemical Experimenters. 

Hundreds of experiments; illustrated; 
50c, Experiment booklet, 10c. Reading Sci- 
entific Company, Reading. Pa. 


LABORATORY Supplies at Wholesale 
Prices: Chemistry, Biology, Physics. 

alogue, 10c. National Scientific Co., 2% 

W. North Ave., Chicago. Established 1908, 


LABORATORY Spectroscope for chemical 
analysis $2.50. McCutting Sons, Camp- 
bell, California. 


LUMINOUS Paints will glow in dark. Six 
colors. Fairmount Chemical Co., 126 Lib- 
erty St., Now York City 6. 


LABORATORY Catalog. 25 Piece Glass- 
ware Set $1.00. 15 Chemicals $1.50. 
Rankin, Glover Bidg., Kansas City, Mo. 


288 PAGE Apparatus Catalog sent for 50c. 
132 Page Chemical Catalog 25c. Labora- 
tory Materials, 7317 Vincennes, Chicago. 
FREE Catalog: Chemistry, Mineralogy, Bi- 
ology, Optics. Tracey Laboratories, Ev- 
anston,. Illinois. 


DETECTIVES 


DETECTIVE training-Secret investigations 

-Easy method-Fingerprints. Booklet Free. 
International Detective System, 1701-P 
Monroe N.E., Washington, D. C. 


DETECTIVES—Work home—Travel. Ex- 
perience unnecessary. Write, Wagoner, 
P-125 West 86th, N. Y.. N. Y. 


DOGS, BIRDS, PETS 


ST. BERNARD puppies. Champion sired 
beauties. Franklin Young, R3, Riverhead, 
Long Island, New York 


DRAFTING INSTRUMENTS _ 


MECHANICAL | Drawing Set, § 9-Piece, com- 
plete in outfit with 13 other essen tial 

drawing needs—$16.25. Send for free com- 

plete catalog of drafting supplies. Gordon 

Co., 162-S Madison, Chicago. 

EDUC ATIONAL — & _ INSTRU CTION | 


PREPARE yourself 5 now for a well paying 

radio position after the war. Obtain 
your FCC commercial radiotelephone and 
telegraph licenses through our home study 
courses, written for the man who has for- 
gotten higher mathematics. An easily read, 
easily understood course. Moderate tuition 
fee. Write for particulars, American Ra- 
dio Institute, 44 East 23rd Street, New 
York, N. Y. = 
PSYCHOLOGY teaches about mind. Bio- 

Psychology teaches about power of mind 
over body. Why not learn to use powers 
of your subconscious mind? Study. Broad- 
en your education Invest in yoursellf. 
What other investment can yield _ better 
returns? Department 8S, Taylor School cf 
Bio-Psychology Chattanooga 1, Tennessee 


GOOD “‘Used’’ educational books on all 

subjects bought, sold, rented, exchanged 
Satisfaction guaranteed. Complete details 
and 84-page illusirated bargain catalog 
Free. Write Nelson Company, 321 South 
Watash, Dept. 203, Chicaga, 


WELDING—Electric Arc. Learn quickly by 

actual practice at Hobart Welding School. 

Individual instruction at bare cost of ma- 

terials used. in stamps brings valuable 

welding lessons post paid and full particu- 

lars. — Welding School, Box P-1032, 
io 


RADIO Engineering, Broadcasting, Servic- 
ing, Electronics, Aviation, Marine & Police 
Radio taught thoroughly, All expenses low 
Co-educational. Catalog free. Dodge In- 
stitute, Dept. 500, Valparaiso, Ind. 


BE A Doctor. Learn chiropractic, Fast 
growing profession. Residence course 
only. Write for catalog. Texas Chiroprac- 
ue College, San Pedro Park, San Antonio, 
‘eXas. 



































PROPHECY Club reveals FDR's name ap- 
proximated by six prophets who described 

new Christ. Christ is here! Details— 

dime. Nichols, Box 85, Waltham, Mass, 





’ MAKE up to $25-$35 week as a Trained 


Practical Nurse! Learn quickly at home, 
free. Chicago School of Nursing, 


Booklet 
Dept. K-9, Chicago. 


A oe Eon 





EXCEPTIONAL Opportunity. Operate a 
Collection Agency-Credit Bureau. Quick- 

ly learned. Many make $5,000 yearly, up. 

Write Cole Associates, Syracuse, N. Y. 


REFRIGERATION Extension Course. Serv- 
icing and repair gp Fy Cata- 
log free. Mechanics hool 827, 
4701 West Pico, Los Angeles 6. 
TOOL desi ning | pays big. Home study 
course. ost. Easy terms. Free 
booklet. Ohio Institute of Technology, 
Box 116, Greenville, Ohio. 
CLINICAL Laboratory Technic taught in 
your own home. Practice outfit supplied 
Bulletin free. Imperial Technica] Institute, 
Box 973-B, Austin 5, Texas. 
HOME Study Course, Drugiess 17 Therapy. 
Free literature. Inst. of Drugless Ther- 
apy. Tama, lowa £ . 
PROFITS without merchandise 10,000 
word course $2.00 postpaid. Challange 
Association, C-9, Cincinnati 
ELECTRONIC Devices—200 
ed book, $2.00. Wellersdick 
Conn cits 
NON-RESIDENT, High school, college, 
professional courses. Bulletin free. Cap- 
tal City College, Washington 5. D. C 
LOCKSMITH Course. Lock-picking, key- 
fitting. etc. $1.00 prepaid. Miller's Key 
Shop, Canadian, Texas 
ELECTRICAL SUPPLIES 
ELECTRIC Fencil: Writes—Engraves all 
etals $1.00 postpaid. Beyer Mfg., 
451 ) Cottage Grove, Chicago 
FOR Motors, Welders, Ger 
items Wr te LeJay 
LeJay Bu ng. Minneapol M 
EMPLOY MENT SE nVI« E 
EXEC UTIVES f orker foremer 
‘ m hers TI i 


a , good 


page illust rat - 
Thomaston, 





& EQUIP. 


ator 


Mig 








_— 
ENGINES, MOTORS, ETC. 


WINDING Data, 225 motors, single and 
three phase, $1.00. Motor Data, Box 7631, 
Bansas City 3, Mo 


‘FARMS, OTHER REAL 


STROUT'S Catalog Just Ou 
@hock-full of Bar gai Parms 
mes, rural busi ‘oppor 
from Maine to Florida 
Mississippi—marz pict 
t@m prices. Write toda for 


a@ving time-savir gu 
ge 





ESTATE 
64 Pages 


255-ZB 4th Ave 


of Louisiana where 
Winter brings no idle acres. Choice cut- 
over land at low prices with terms. Send 
fof descriptive book without obligation 
g-Bell Farm Land Corporation, 897 R 

A, Long Bidg.. Kansas City. Mo 


SRE the Highlands 


Washington, Min- 
Oregon, North 
favorable cli- 
describing 
state. J. W, 
Paul, 


GOOD Farm Bargains 
Resota, Montana, Idaho 
Dakota. Dependable crops. 
e. Write for literature. list 
t cal farms. Specify which 
Ww. 120 Northern Pacific Ry., St 
n 
4 ACRES, near White River. unimproved 
Poultry land, $190; $5 down, $5 monthly 
Pree list and literature Hubbard, 269 
QGi@ssman Bidg.. Kansas City, Kans 
O@LANDO Plorida. 5 acres on paved high 
Way. Good fruit and veget able land; easy 
tefms; free booklet Dept terstate 
Development Co.. Orlando 
NESOTA, Wisconsin Farms Resort 
a — lake frontage. $3 to $10 per 
ree particulars Landco 


Ruthertord Hollywood 28, Cali 


ice m0 good land, $290. $5.00 “down, 
00 monthly. R. W. Stewart, 


In 
Florida 


Inverness, 





esc LASSES, TELESCOPES & 
MICROSCOPES 


POWERFUL Telescope Lens Kit—Consists 
3” diameter 75” focus objective—50X and 
100X astronomical eyepieces mounting di- 
rections. Optical parts finished. Builds 
six foot refracting telescope in evening of 
easy work Guaranteed show Moon's 
craters, rings Saturn, moons Jupiter, dou- 
bie stars, etc. While they last, $1.95 post- 
paid or C. O. D lus postage. With 50X 
terrestrial eyepiece $2.95. Pfleegor Optical 
Company, PS-10, Sunbury, Pa 
LENSES: New, gépes slightly chipped. For 
making powerful telescopes, field glasses, 
magnifying, experimental! optics. Useful in 
photography for copying, ultra closeup 
shots, Kodachrome viewer, etc. Set No. 
15 lenses and bi en-page idea 
$1.60, post ie ‘bam und Salvage 
Audubon 





MICROSCOPES! Research — Industria] — 
Amateur—Accessories. We seil—buy—re- 
ey Inquiries invited. National 
icrosco menange. 119 Chambers St., 

New York, N. 


pan Telescopes, binoculars, 

cameras, microsc : bought, sold, re- 
paired. Send 10c for list of instruments de- 
sired. Rasmussen, Box 294, Amsterdam, 


MICROSCOPES, Scientific 
Equipment, bought, sold, 
changed. Catalog. George 
Filth Avenue, New York. 
HEAVY glass discs for lenses. Barr, 
Chestnut, Philadelphia 6, Pa. 


FOR INVENTORS 


INVENTORS: Learn now—without obli- 

gat ~~ to gectet_on and sell your in- 
vention. Secure “Record of Inven- 
tion’’ form for establishing date of your 
invention—and Free Book ‘Patent Guide 
for the Inventor’’, containing complete in- 
formation about patent procedure and sell- 
ing inventions lay may be costly. For 
prompt, confidential service—write to— 
Clarence A. O'Brien & Harvey Jacobson, 
pegimeres Patent Attorneys, 32A-K Adams 

] Washington D 








Laboratory 
repaired, ex- 
lein, 225 


113 








Make “Money Today? | In 
4,000 Assignments of 
a month were made by inventors 
te manufacturers or individuals This 
shows today's demand for new patented 
inventions. Write for our Free Book, ‘‘Pro- 
tect, Finar and Sell Your Invention.” 
Special c Invention Record also 
mailed F No obligation. McMorrow & 
Berman 
ton, D 


Invent 
alone 


A? ors 
1941 over 
Patents 


Pr ee 
143-W Albee Building, Washing- 


INVENTORS, Eng Scientists— Your 
ideas ventions, patents, patents pend- 
ing. et published free of charge in our 
Bulletin mailed to interested manufactur- 
ers each month. Mail complete informs a- 
tion to Dept H American Patents Ser 
ice Pifth Ave., New York 17. N. Y 


neers 


551 


AVOID being cheated, get the lowdown 
How To Make Money With Your In- 
tior Booklet pac zed with information 

iventor needs. Postpaid 25c or war- 
Freeman, 273 ‘Be rnard, Hillside, 


CAPTT — IZE — — without patent 
expens Pate uar tee no protec- 
tior Sen d $1 00 “for Shooklet “The Patent 
Racket and profit thereby. R. V. Co., 
Box 142, Easthampton, Mass 
INVENTORS: New military and commer- 
cial inventions urgently needed by manu- 
facturers. Write for particulars. Chartered 
Institute. Dept. 3-A. Washington, D. C 
INVEST with Uncle Sam. Get your money 
back with big interest; receive freedom 
and protection in return: buy U.S. War 
Stamps and Bonds! 
INVENTIONS 
nanced, comn 
Enterprises, P. O 
55, Calif 


TOOL 


Develo fi- 
er cial 


zec 
Box 5701, 


Patented 
Allied 
Los 


ped. 


will purchase patent 
Automotive tools. 
New York 
Details 
See 


manufacturer 
itable idea for 
Avenue U, Brooklyn 
Stimulating vitamin 


NEW gland 
Colchicine offer. 


accompany 
“Chemistry” 
CASH for practical ideas and inventions 

Mr. Bal), BB-9441 Pleasant. Chicago 


FORMULAS, PLANS. ETC. 


AUTHENTIC Formulary 924 pages (illus- 
trated). 10,000 Money making formulas, 
recipes, instructions, substitutes. $2.00 post- 
paid or C.O.D. (Foreign, $2.35). Catalog. 
Adams-Brown, Chestnut Hill. Mass 
ICELESS Ice! Colder! Cleaner! Cheaper! 
Instructions, 25c. Dueffey, G28. Coving- 
Ky : 
SPECIAL: 20 picked 
$1.00. Read Monroe Methods 
“Auto Supplies & Equipment.’ 
FPORMULAS—All kinds. Latest 
makers; literature Pree. KemiKal, 
Ridge. 11! 
NEW gland 
accom pan v 
“Chemistr 


HEARING 


HEARING Aids, 
Quick Service 

teed. Marshall Brown, 19 

Street, Chicago, Illinois. 


HIGHGRADE SALESMEN 


ADVERTISING Book Matches. America's 
1 manufacturer of Union Label 

Book Matches. Fast selling line 

sales producing kit. Sample matches 

plete cut catalog. 17 color combination 

makes selling easy. Commission in advance. 

Superior Match Company. 7530 Green- 

wood Ave., Dept. P-10, Chicago. 











ton 


formulas and plans 
ad under 


~ money- 
Park 


Details 
See 


vitamin 
offer. 


stimulating 
Colchicine” 





AIDS & REPAIRS 


Repairs, and Batteries. 
Wholesale, retail guaran- 
st Congress 








| 





Patent | 
Angeles | 


ADVERTISING Book Matches — World's 
largest “Direct Selling’’ Book Match 
Factory offers advance cash earnings call- 
ing on every type of ae, Men or 
rience unnecessary. Full part 

ices; High Quality: ’ Quick De 

liveries; Powerful Patriotic Display; Lee 
cial for Army Camps and Naval 
nes Repeats ee Kit. Instructions. 
a . of Ra. 2, 3433 West 48th 

tent. N-10, Chicago 32. 


HOBBIES, COLLECTIONS 


as oy ag Hobby catalogue 5c, reptile 

list 5c, chameleon 25c, twenty different 
Mexican miniature glass animals $1.95, 
dozen Mexican jumping scene 25c. Quivira 
Specialties, Winfield eld. Kansa 


JOIN Insignia Collectors “Chub Free, em- 

blems and names of embers; details 

stamps. Hobbyguild, 35 West 32nd 
Street, New Yor 


GENUINE a Ruby “and Desert Sap- 

phire. Send Quarter for both. Mineral 
Specimens Company, Box 2651, Phoenix, 
Arizona. 


EEAUTIFUL Stones | removed from rings, 
ete. 100 assorted $2.00. Lowe's, Box 
M-311, St Louis, Mo. 


NEW gland stimulatin g Vitamin. 
accompany “Colchicine” offer. 
“Chemistry 


20 DIFFERENT cactus plants 
$1.00. Eulalia Turner, Azusa, 


HOME CRAFTSMEN 


28 LAWN Ornament atterns 25c 

Patterns: 15°-20" high; Dutch girl, 
boy, pirate, bull terrier, Mexican girl, Mex- 
ican boy, dwarf, penguin, flower girl, 10c 
each; 3 for 25c. 25 novelty patterns 30c 
All full size patterns $1.00 postpaid 


62 
Strother, Box 383-EW, _ Belington, W. Va 
hand 


SQU yy TERS! Make belts, 

bags, . Quality cord samples with cat- 
alog AN beginner S&S book, catalog and 
samples, 10c. Special! Regular $1 book with 
50c beginner's outfit, all for $1. P. C. Her- 
wis = Dept. P-46, 121 Sands St., Brook- 
yn. N. ¥ 


CATALOG: 








~ Details 
See 





postpaid, 
Calif. 








Other 
Dutch 





Tools, Decal Transfers. Pat- 

terns Novelty Furniture, Lawn Orna- 
ments, Silhouettes, Letters & Numerals. 
Other Lines. 500 articles finely illustrated. 
Writ e Wo-Met Shop, As hburn, Georgia. 
276 ANTIQUE Firearms, Swords, Car- 

tridges. Rifles. Indian Relics. Catalog 
10c. (Photographs of Most) Heike, We- 
nona, Ill 


TEN Proven 
blueprint 
enue, Toronto, 


HOTEL TRAINING 


GOOD Jobs For You in U. S. Wartime 

Housing, Food and Recreation Projects. 
Thousands of men and women—all ages— 
needed for well-paid positions. Already 
built or under construction are over 3 bil- 
lion dollars worth of social and recreation- 
al buildings, dining rooms, reception cen- 
ters, Navy dormitories, service and officers’ 
clubs and quarters. Record-breaking busi- 
ness in hotels, clubs, restaurants every- 
where means even greater opportunities. 
Our school receiving calls for Hotel or Club 
Managers. Hostesses, Executive Housekeep- 
ers, Purchasing Agents, Stewards, Housing 
Supervisors, Dining Room Managers, Cafe- 
teria Directors, etc. Previous experience 
proved unnecessary! No need to leave your 
job to qualify. A good grade school educa- 
tion, plus Lewis Training qualifies you, at 
home, in spare time. Our National Place- 
ment Bureau helps to place you—and un- 
der our amazing Certified Job Plan—ac- 
tually Guarantees you will ‘‘make good’’ 
when placed. Write today for Free Book! 
Lewis Hotel Training School, Room BW- 
2768, Washington 7 (First and Only 
School of Its Kind—Now in Its 28th Year) 


HU NTING 
“Guaranteed “Bargain " Cata- 


thousands guns and 
send dime (refund- 


1 profi table project | designs, 
$1.00. Scott, 547 Carlaw Av- 
Canada. 








FREE! Fall 
og."’ featuring 
‘Hard- to-get'’ items; 
ed with first order) for handling costs. 
Swap guns and ammunition, or Get Cash. 
(Name your own price.) We pay More, sell 
for Less, because we handle thousands up- 
on thousands of new and used guns from 
$5 to $1000.00. All models, gauges, calibers, 
makes. We also buy, sell or trade Ammu- 
nition, Reels, Rods, Outboards, Binoculars, 
Cameras, Watches. Write, describing what 
you_have to trade, or sell fer cash! * on- 
ey Back Guarantee,”’ backed by 58 years’ 
fair dealing. Klein's Sporting Goods. Mil- 
von Klein, Pres., 501J Seuth Halsted, 
Chicago 
INVENTIONS WANTED 
WE want ideas for new kitchen gadgets, 
to add to our already established 
which includes Foley 
Opener, Flour Sifter, Cenpes, 
t. 
No ES M 








Pork. Royalty or sale. 
Mfg. Co., 30 2nd St, 
13, Minn. 


Einceapalle 





NEW Product Ideas—A reputable manu- 
facturer will consi new patentable 

items (preferably of metal) for manufac- 

ture and distribution in the 

move marine, 


nature and intent of your idea and, 

teresting, we will send complete etree 
tions on how to submit full tails for fair 
senmecerasion. gitmes ©. O. Box No. 6798, 


ladelphia, 
INVENTORS: ave you a sound peacten 
invention A, 8 tented un- 
Patented? If so, write Chartered Institute 
of American Inventors, Dept. 3-C, Wash- 
ington, D. C. 
gg SL te ee a gg 
Pow R ACE wry Olsen, 1007 
3rd Ave.. N. Y¥. C. Ask for Pree Bulle- 
tin, ‘Invention Wanted For Sale” 


INVENTORS! Patented or unpatented we we 
will promote your invention. a 
phries, 812 Otis Bidg., Phila., 


CASH for Inventions—Patented, 
ented. Mr. Ball, BC-9441 Pleasant, 
cago. 
INVENTIONS Promoted. Patented or un- 
prrenies. Write Adam Fisher Company, 
183-A Enright, St. Louis. Mo. 
INVENTORS! Have you good 
mal Write Mr. Metzler, 11 








unpat- 
Chi- 








atentable 
est 42nd, 





LEGAL DIRECTORY 
MEXICAN al Matters reliably handled. 

A. Munoz, 240, Juarez, Mexico. 
MACHINERY, TOOLS & SUPPLIES 


USEFUL, Practical metal or woodworking 
tools— Mills, Shapers, Drill Presses, Vises 
and many others—quickly built using Lewis 
plain or semi-finished castings, supplied 
with materials and blueprints. Cost a frac- 
tion of comparable finished tools—highly 
useful in war production. Send 10c to cov- 
er cost of mailing Catalog describing 23 
items. Lewis Machine Tool Co., Box 116, 
Sta. A, Dept. S-33, Los Angeles 31, Calif, 
INDEX Heads for sale. Very inexpensive. 
a two different divisions. Used on 
lathes, drill press, milling machines, 





accurate, and durable. y. 
defense schools and hobbyists 
free folder. Long's Index Heads 
B St., Torrington, Wy 
STEEL beam Samael for draftsmen, en- 
gineers, mechanics. Circular Free. Clair 
Company, Box 92, Blythebourne Station, 
Brooklyn, N.Y 


2117 East 


fense work, cheap. Free ilustrated cir- 
cular. Factory, 811-H East 3ist, Kansas 
City, 
FOR sale new and used reamer and mill- 
ing cutters not catalogued. Furnish your 
list of requirements for prices. Write 
Box 493, Flint, Michigan 


Raleigh, 


| Broadway, St. Paul, Minn. 


YOUR name eerenmiins headlines, Holly- 
nae Cag FS. Lefavor, | Arrow- 
ead Springs, 0, Calif. 
ion Magicians’ a amy 
moans of tricks, le 10c, Interna- 
tional Magicians, Mount Morris. Til. 
BE a pinciciep. Large Pike ase eeseamenal magic 
or S latest tric reland, 
F-109 North Dearborn, Ch: 
HYPNOTIZE Anyone! Sante 
$5.00 Catermaten, stamp). Pom! 1373, 

















DOLLAR ‘Macie set free with 
alogue 25c. Mysto, 4462 
Philadelphia. 
GIANT Fun Package! 48 Tri Jokc 
Novelties, $1.00. _306N15. Philander hia; 
“MANUFACTURING 


MODELS, small lot manufacturing, metals, 
‘ pieatien, etc, Milburn, Burlington, Ken- 
ucky. 


igantic cat- 
Trmantown, 











MILITARY INSIGNIA 


EMBROIDERED Emblems for service men. 

Send 10c for sample worth 25c, price 
list; 10c for 7  — Guide. Hobby guild, 
35A West 32nd Street, New York 





“EARN Extra pfoney At Home’, 
Pull Time. ¥ .~ ci 

Money Making P 

stamp. Gofflot Service 

ey on cleaning, "Tebuilding 

brushes like new. Send 

3011 AR. 5 Ave., Bronx, x. we 

DETECTIVES ons * ey. 
unnecessary, Particu ree, Wagoner, 

P-125 West 86th, N. Y., N. Y. . 

EARN money evenings, copying and du- 
plicating comic cartoons for advertisers. 

Comic-Ads, Argyle, Wisconsin. 

OPPORTUNITIES Galore, giant mails 10c, 
sample mailing free arvey Teeple, 

(PS), atur, In 

B-E-A-T Income Tax through War Money 
in Mail Order. Investigate at once, Cut- 

ler. Publishers, Reading, Pa. 

MONUMENTS 


MONUMENTS—Direct Low Prices, Preight 

paid. Guaranteed. Free Catalog and 
samples. Write Granite-Marble Factory, 
A49, Oneco, Florida. 


MOTION PICTURE & SOUND 
EQUIPMENT 








ence 




















MILK GOATS 


DAIRY Goat Journal, Dept. 368, Columbia, 

Mo. Monthly magazine crammed with 
helpful information, $1 yearly, introduc- 
tory 5-month subscription 25c. 


MISCELLANEOUS 


MEDICAL Laboratory Technicians in great 
demand. We train you in your spare 











| time, in your own home. You can practice 


while studying. Write for free catalogue. 

Imperial echnical Institute, Box 973-8, 

Austin 5, Texas 

WE buy, sell and trade anything of value, 
old or new—free lists. Can use agents 

to represent us. Estes, Box 155, St. Mat- 

thews Branch, Louisville, Ky. 








| DEAFNESS. Why? Good hearing without 


mechanical aids. No drugs. Relieving deaf- 
ness. Johnston, Sta. C, Vancouver, Cane: 


UNPAINTED Wall Plaques $2.00 pe 100. 

30 different -00. Handpainted * $8.00 
12 different $1.00. Oman, 642 
MEXICAN Jumping Beans- Direct ‘impor- 

tation. Dozen 25c; hundred $1.00. Mexi- 
can Products, 126 North Main, Tulsa, Okla- 
homa. 
FREE literature how to 

treasure and minerals. 
tory, Palo Alto, Calif. 


CZECHOSLOVAKIAN Prisms. 
Glandular, Astronomical 
search Dept., 431 Clipper, 


GOLD Panning & Prospecting. I 
structions. miy 10c. Miner, 675 Eliot, 
Denver 4, Colorado. 


per 100. 





locate_ buried 
Fisher Labora- 


. Anatomical, 
Charts. Re- 
San Fr Francisco. 





ATTACHMENT grinds, drills, factory ac- 
curacy, $5.95 postpaid. E. ifg. Co., 
327 No. California, Burbank, "California. 
GRIND Drills Like Factory: Attachment 
for Bench Grinder. Cheep. Factory, 
811-A East 31, Kansas City. 
RECLAIM dull and broken Sritis with Nu- 
Way Drill Grinder. Circular free. Trac- 
tor-Lite-Mfg. Co., Spirit Lake, Iowa. 
MICROMETERS, Repaired, Adjusted. Send 
for free literature. Tracey Laboratories, 
Evanston, Illinois. 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


POUR Six different color liquids (wine, 
milk, ink, etc.) from same bottle. Amaz- 
ing, impossible to detect and easy to per- 
form. Spectacular wind-up trick. This and 
five other valuable formulas for + dollar 
bill. Chemical Enterprises, Dept. >, Box 29, 
Bala-Cynwyd, Pa. 
FOOL Your Friends! Send 10c for 3 Post- 
card Views of Detroit, write your mes- 
sage, address, stamp and return to me. 
I'll mail them_from here—Free. Arthur 
Drewry, 5303 Baldwin Ave., Detroit 13, 
Michigan. 
1943 EDITION Douglas famous Catalog of 
500 Tricks you can do! All the latest with 
cards, coins, thimbles, balls, ropes, appa- 
ratus, books. illusions, 128 pages. only 10c, 
Douglas’ Magicland, Dallas, Texas. 








COIN changers $3.50 postpaid. D. Selz- 
man, 875 Thornhill, Cleveland 8, Chio. 


HEATING six rooms 20 yearly. Circulars 
10c. Rosenzweig, RR10B1, Cincinnati. 


MODELS & MODEL SUPPLIES 


SHIP model kits and fittings. Complete 
line Fisher model yacht equipment. All 
Boucher, Fisher, Marine Mode! and Ideal 
Kits, fittings and blueprints at standard 
—, Most complete stock in New Eng- 
d. James Bliss & Co., Inc., 220 State St., 
Boston, Mass. 


ss complete Tllustrated Catalog—‘‘O- 
OO’’ Model Railrcad Parts ever 

published. Send 5c for mailing. Selly, 1377 

ates Ave., Dept. 810, Brooklyn, N. Y. 


RAILWAY models, complete line informa- 
tive catalogs. Gauge 104 pages, 25c. 
HO 48 pages, 15c,. Walthers, 269 Erie, Mil- 
waukee, Wisconsin. 
res 50 engines, model railroad sup- 
lies, 25c refunded. Howardco, P-2417 
North A ‘Ashlan i, Chicago. ne 
SHIP M Model and yacht —. |? complete 
large 64 page Catalogue, 20c. Wm. Wild, 
510 E. llth St., New York City. 
MONEY MAKING OPPORTUNITIES 
LEARN Metascience. Remarkable drugless 
healing. No manipulation. No apparatus. 
Unbelievable ity and results. Inex- 
































WORLD'S largest protestenas masts shop 
keeps you in touch with latest tricks. 


To receive mailings x. 25¢ for 1943 cata- 
log. P- 2nd St.. New York. 








MAGICIANS’, Pate secrets exposed, 
Cards, Dice, Punchboards, Slot Machine, 

Geeks 10c. Book Co., Box 671, St. Louis, 
0. 





FREE. Magicians send for Catalogue, Bar- 
gain Lists latest Magic Tricks, Jokes, 
Puzzles, Novelties. Books, Magazines. Dean 
ith, Box No. 16-PS. } Monroe. Louisiana. 





HOLLYWOOD Special! Magicians button, 

catalog, ghost illusion and free trick for 
25c. Magic ~eyee of Charles, Box 8888, 
Hollywood, Cali 





pensive correspondence course. Write Meta- 
science, De Land, Florida. 


A $100-A-MONTH hobby at home! No 

meeting people, no enee, Easy, en- 
joyable pastime. Quarter re- 
turned if not satisfied “in hobby. Laura 
Dickson, Anderson, S 


STRENGTH alone—is not enough to 
you what you want!! Read “If fis 
Wealth You Desire’. Only $1 postpaid, 
C.O.D.’s filled. Satisfaction guaranteed. 
Educational Books, . Homer. N. Y. 








Full” In- | 





SENSATIONAL! ‘‘Diversion’’ yw? girl 
film extraordinary 8 mm. $2.00, 

16 mm., 100 ft., $4.00 Seeiote lists, 5am- 

ple, dime Jenkins, 392, Elmira, N 

35MM SOUND features! Shorts! Techn i 
color samples 10c. Demsey, 1613 Stewart, 

Youngstown, Ohio. 

RENT By Week. 8mm, lémm fi films 350 

onie. Dayton Film, 2227 Hepburn, Dayton, 





LEARN Movie Projection, Management, 
Free catalog. Give age. Theatre Schoo), 

Elmira, N. 

SALE—rent—. exchange — 8- 16mm to 
Send stamp for catalogue. Baile 

1653 Cosmo, Hollywood, Cali item 

SEND stamp for iémm, 8mm _ catalogue. 
__ Sterling's, 679 Northampton, | Easton, Pa. 


FREE Movie Film Catalog; ~ sample it 10c. 
Goodwill Company, Jackson, Tennessee. 


MOTORCYCL A BICYCLES & 
SUPPLIES 


MOTOROLA S Manual—192 Page Ameri- 
an “‘Questions-Answers’’ complete serv- 
icing information Harleys, Indians, Hen- 
dersons, Servicycles, Villiers including war 
models $1.10 ““Motorcyclist’s Work- 
shop’’ $1.50 ——- ‘‘Modern Motorcycle Me- 
chanics and Speed Tuning" 435 pages care 
American, English Motorcycles $2.50, with 
drawings, orem eatens U. 8. ww Jeep, 
German War Motorcycles $3.00. All post- 
age Clymer, 307 West Pico, Los Angeles 
alif 


“MODERN Motorcycle Mechanics And 

Speed Tuning’’, 435 pages, 200 illustra- 
tions, the most up-to-date and complete 
book on motorcycles ever issued. $2.50 
postpaid. Descriptive folder free. Nichol- 
son Brothers, Saskatoon, Canada 


100 MILES Gallon! Motor- Scooters, Mo- 

torcycles, Whizzer Bicycle Engines, Midg- 
et Automobiles, Gasoline Engines. No pri- 
ority Necessary. Full information, prices, 
illustrated catalog one dime. Clymer, 307 
W. Pico, Los Angeles 15, Calif 


PLANS, Drawings, specifications, instruc- 

tions for building attractive Motor- 
Scooter complete $2.00 Postpaid. Scooter 
Catalogs 10c. Clymer, 307 W. Pico, Los 
Angeles 15, Calif 


BEAUTIFUL Recap Motor-Scooter Tires. 

No Priority Necessary. At! a Infor- 
mation catalog 10c. Clymer, 3¢7 . Pico, 
Los Angeles 15, Calif. 


MUSIC, MUSICAL INSTRUMEN? 


SONGWRITERS! Send your poems for our 
offer and Free ‘“‘Rhyming Dictionary’ 
Phonograph Records made. Vanderbilt 
Music Studios, Box 112, Dept. 4-K, Coney 

Island, ¥. 


PIANISTS — Quickly improve Playing, 
Technic, Sightreading, Memor.zing thru 

Mental-Muscular Co-ordination. Free 

let. Broadwell Studios, Dept. 93J, Covina, 

Calif. 

SONGWRITERS: Write for Free Instruc- 
tive Booklet Outlining Opportunities. 
nited Music Corporation, Dept, 31, 

Salem, Indiana. 

PLAY Hit Songs Swing-Piano Style! Send 
dime for sample arrangements, home- 

study folder. Christensen Studios, 765 Kim- 

ball Hall, Chicago 4, Ill. 

PROFESSIONAL Criticism, Lyric Revision, 
$1. Swager, 1110'2 Taylor St., Ft. Wayne 

6, Indiana. 

WansEnt Lyrics, melodies for songs. We 

range, publish, sell. Superior Song 

Studios. Passaic. N. J. 


PATENT ATTORNEYS 















































MAKE big fron hes spare aa or full time. 
os from home or office. Experience 
Details free. Godebert, 916-S 


Kelly St St., 5 York City. 





“INVENTOR’S GUIDE’’ free, containing 
100 mechanical movements, information 

about patenting, selling inventions, 

B. Ledermann, 154 Nassau St., New York. 











INVENTORS: Learn now—without obliga- 
tion—how so pectess and sell your in- 
vention. Secure Fr Record of Invention"’ 
form for establishing date of your inven- 
tion—and Free “Patent Guide for 
the Inventor’’, containing complete infor- 
mation about patent procedure and selling 
inventions; giving illustrations of many 
successful inventions; over 150 basic me- 
chanical movements. Delay may be costly. 
For prompt, confidential service—write- 
Clarence A. O'Brien & Harvey Jacobson, 
Registered Patent Saherneye, 32B-K Adams 
Building Washington, D. 
INVENTORS: Before ivaiooian your 
vention to anyone send for Form ‘‘Evi- 
dence of Conception”; “Schedule of Gov- 
ernment and Attorney's Fees’’ and instruc- 
tions. Sent free. Lancaster. Allwine & 
ay 413 Bowen Building, Washing- 
ton, 
PROTECT your invention through medium 
of my expert personal service relimi- 
nary information without obliration. Hor- 
ace L. Beall, 902 F Street, N 4. Wash- 
ington, D. C 
INVENTORS 
page book on 
Prompt action 
ice. L. F. Randolph, 
ington, D. C 


free copy my 72- 
Reasonable terms 
personal serv- 


340-A, Wash- 


Send for 
atents 
‘onfidential, 
Dept 





PATENTS 
INVENTORS: Foresighted manufacturers 
already planning post-war sale of new 
non-military products. If you have a useful 
invention, patented or unpatented. write 
Chartered Institute of American Inventors, 
3-B. Washineton 


PATENTS FOR SALE 


OVER 1,800 enemy chemistry patents; roy- 
alty free; vested in U. S. Alien Property 

Custodian. Complete list 50c. List Service 

9637 South Oakley. Chicago 

POST-War priming will pay us! Investi- 
gate. Plastic compounds dispenser de- 

livers uniformly, continuously. T. Pasanen, 

Pranklin Mine, Michigan 


PERSONAL 


GRARN | mental telepathy. Get “the things 

need want the telepathic way quickly, 

with the power of your mind. Write 

“for Pree Booklet, or send $1. for 5 

sxly lessons plus personal instruction 

ntean Telepathic Guild, Box 582B, 
RE You Pa 








You a victim of “nerves Are base- 
eS fears, worries. complexes, keeping 
iy out of your life? Freedom, persona! 
er may await you through Nerve-Force 
Br cio ment Amazing results Details; 
z Leary, Box 594-S2, Baltimore 3, 


ryland 


PSORIASIS Sufferers: Pixacol has brought 

Felief when everything else failed. Cau- 

: use only as directed. Apply external- 

dries quickly, convenient. Try regular 

bottle without investing a cent! Write 
acol Lab.. Box 1298, Cleveland, Ohio 


SOLVE Your Problems metaphysically. At- 
Sract success, health, happiness, through 
Gitology. Opens Bible. Explains how to 
y ree booklet. Alexander Keene, Se- 
ia, Mo 
UTIFUL hair can be yours without 
@xpensive treatments. This proven prep- 
af@tion nourishes the scalp and dresses the 
1 ounce jar $1.00. Alo-Cresco, Box 
Belmar, N. J 
SENSATIONAL 
nm, art pictures 
by 5 les, lists, 50c. Jordan 
oston 


Sir chee sell Fr razor - blades; > tooth 
ste; shaving cream; personal needs: 

ete, Free catalog eystone, 72 Pifth Ave- 

nus, New York, New York 

—_ ——— 

20 * PIN-UP’ Beauties . . . from original 
llywood Art Photos (exclusive release) 

$l. M. B. Libman, Dept. 33, Del Valle 

Station, Box 7833, Los Angeles 

A LETE’S Foot Sufferers! Get marvelous 
ld Star Foot Medicine. 50c postpaid 

Gold Star. 2212 Vance Avenue, Alexandria 

9, Le Louisiana 

WOULD you like your “eyesight. improved 

and discard glasses’ Send $1.00 for full 


instructions. L. F. Neer, Lake Worth Pia. 


SOCIAL Magazine, Photos: 100 Addresses 
Year $1.00. Western Agency, 815-S¢ 
Hill, 


Los Angeles 
RUPTURED? Improved . Ap sliance 
duces, Often Cures. Free Information, 
Free Trial. Earles Co., Flint, Mich 


SONGWRITERS. write for free booklet, 
Profit Sharing Plan. Allied Music, Dept. 
204 East Fourth. Cincinnati. Ohio. 


HYPNOTISM Complete 20 Method Course, 
25¢ Western Institute Hypnotism, 

D-1619, Palatine, Tl 

QUALITY Photostamps from any 
shots $1.00 r 100, 82-29 60th 

Elmhurst. 








Thrilling Mexican-Cu- 
books, miscellaneous 
. 135-L Brighton 


Re- 





snap- 
Road, 


| prints from 





Letters $1. 


Business 
San 


ADVICE. Health 
106 Auzerais Ave., 


Joseph Erlich, 
Jose, Calif 
CONSTIPATION Relieved; drug:ess, health- 

ful, inexpensive. Get amazing facts free. 
Dowpos, 1216 Park Row Building, New York. 


PHOTO FINISHING 


IMMEDIATE Service! Pictures 

same day order received. Smashin 
Pre-War Prices! Sixteen guaranteed 
led-Edge Velox prints from roll. 25c or 
one colored or two plain enlargements Free 
with 8 Deckled-Edge prints, 25c. 16 re- 
negatives 25c. Candid Rolls 
developed. Magic- Eye Fae Vaporated. 
and enlarged to 3 on Deckled-Edge 
Velox Paper—36 exp. 35mm $1.00; 18 exp. 
60c; 16 exp. No. 127, 50c; 8 exp. Bantam, 
25c. Reprints, 3 x 4, 3c each. We have new, 
perfect 35mm film! Low prices, Free Mail- 
5. a on request, American Studios, 

. 607. LaCrosse, Wise 


An TIPUL 4x6 pictures tt each, “from 
116 and 120 negatives, 3'4 x 4'2 from all 

other sizes. All work guaranteed. Over- 

night service, Rol] developed and 8 pictures 

30c, Roll 12 pictures 45c. Roll 16 

60c, Enlargements on orn weilg 

trait paper 5 x 7-—30c, 8 5 

made from any picture "Be Pacific Photo 

Service, Box 666. San Francisco, Calif. 


35MM FANS: Here's finest quality photo- 
finishing at lowest cost. 36 exposure fine- 
grain developed (DK-20) and each _ : 
enlarged to large 5 x 7 size $1.75, 3° 
only $1.00. Satisfaction guaranteed. 3 
Postal brings mailer. Mints 
2421 Seneca, Westfield, 








returned 
— 





hour service 
studio, Dept. 1A, 
New Jersey. 


BIGGEST “$1. 00 value in 35MM finishing 

today. 36 exposure fine grain 314x445 en- 
largements; deckled, em margin and 
date. Eighteen exposures 75c; sixteen ex- 
posure splits 55c ree mailers. 8 exposure 
rolls in beautiful. deckled contact finish 

with embossed wide margin, 25c. Mailbag 
Pi Im Service, Box 5440A, Chicago 80. 


FINER Finishing Specials 25¢e. Eight ex- 

posure rolls developed with two prints of 
each or one larger print of each nega- 
tive. Genuine nationally known Moentone 
Enamel finish. Superior quality since 1898. 
Moen Photo Service, 200 Moen Bidg., 
LeCrosse, Wis 


OLL coloring photographs a fascinating 
hobby_or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements. Nationa] Art 
School, 1315 Michigan, Dept. 172C, Chi- 
cago 
YOUR choice—16 sparklin 
er-size prints (deckle- 
or 8 prints and two beautiful 
enlargements. Only 25c. Dept 
Photo, LaCrosse, Wisconsin 








prints; or 8 
ge if desired) 
“Lifetime” 

00, May's 


PRINTING Outfits and Supplies. Send 
stamp for details or dime for complete 

illustrated supply book. Kelsey, Inc., W-8. 

Meriden, Conn. 

TYPELESS Printer. 
duplicator. Lowest 
pean Madisonville, Cincinnati. 

ROFESSIONAL stencil poten’ printer, 

"onan, $2.45 postpaid. Challange As- 

sociation, D-9, Cincinnati. 

PRESSES, * 





Printopress stencil 
Price. Professional 


Type, Supplies, 5 ecimens, 3x. 


La Garza, 159 Harvard. Cambridge, Mass. 
PRINTING Presses, Type, Supplies. Lists 
3c. Turnbaugh Service, Loysville, Pa. 
INEXPENSIVE 6x9 Printing Press. Details 

Free. Novelty Shop, Downsville, La. 
PROFITABLE OCCUPATIONS 
LOCKSMITHING Course—Practical inex- 

msive lessons for handy men. Just 
out! Fit keys, pick locks, de-code. make 
masterkeys. Satisfaction guaranteed. Send 
for Pree tails. Ne'son Co., 321 South 
Wabash, Dept. 709, Chicago. 
RAISE Highly-Profitable Angora Rabbits, 
Wool brings $6.50 pound. Plenty mar- 
kets. Send 25c for Literature, Instructions, 
Prices. Wm. White Angoras, Crawfords- 
ville, Ind . : t aaa . 
OPERATE your own Refrigeration Repair 
needed. Easily 
booklet. Mechanics 
S29, 4701 West Pico, Los 











(" aii 
sso FROM Half Acre! Growing Ginseng 
d, contract supplied. 10¢. 
Associated Growers, Dept. , St. Norbert, 
Manitoba. 
$40.00 WEEKLY. Made growing mush- 
rooms, Fresh, Dried. Dominion Patent 
331583, free spawn. North American, 169Y 
Yonge. Toronto. Canada 
“RAISE Earthworms for Profit.” Informa- 
tion free. Bureau of Zoological Research, 
106-A Broadway, Peoria, Il. 


MONEY Raising Rabbits 
Folder 10c. Close’s Rabbitry, 





, Investigate, 
Tiffin, Ohio. 





RADIOS. SUPPLIES & INSTRUCTION 
RADIO Service men 

send for our 
dollars. United 
ark. N. J 





rimenters 
ue. Save 
), New- 


and 
iant radio cata) 
adio Co., (1000- 





REVISED Plans 18 Crystal Sets (SW rec- 
ord 5300 miles), with ‘‘Radiobuilder”— 
25c. Laboratories, 1406-T 77th Avenue, 
Oakland 3. Calif. 
RADIO Servicing hints; diagrams, circuit 
explanations. Booklet, 10c. Supreme 
Publications. 328 South Jefferson, _ Chicago. 
LOWEST Prices. Radio Tubes. Parts. Free 
bargain lists. Potter, 1314-A McGee, 
Kansas City, Mo. 


CRYSTAL Radio Experimenters. 
Hewiett. 29 E. 39th. New York. 








Write 





PILMS Scientifically developed, plus 8 
beautiful 4 x 6 enlargements, 30c com- 

plete. Photo Service, 107 Dewey St.. New- 

ark, 

INTRODUC TORY Offer—six en enlargements 
from your favorite negative, 25c. Sky- 

land Studios, Box 411, Dept. “ES’’, Ashe- 

ville 

REPRINTS 16 for 25c, 50 for 75c. Rolls 
developed 25c each. Eshlemans Studios, 

Box 331J, Perth Amboy, N. J. 

8-16, FILM subjec ts. $1.55 up Lists, : st ‘tamp. 

oP es Service, 2484 Liddesdale, Detroit, 
ich 

NEGATIVE Retouching by airmail. O. C. 
Shoup, Box 773, Hobart, Oklahoma. 


PRINTING, MULTIGRAPHING, 
MEOGRAPHING, LABELS 


PARCEL Post S Shipping L Labels printed two 

colors including your four line return 
address; 1s eer Fe 500— 
$2.00, 1000-—$3.75, —$12.50 postpaid. 
Sample Free. The Fag. ~~ jo Press, Box 
C-367, Edgewood, Maryland 


509 x Hammermill Lette: Letterheads “and 
hitewove Envel $1.00, Postpaid. 
Benneville, 907 West Roosevelt, Phila. 


200 BOND, Letterheads, En nvelopes, 89c. 
5.98. Samples. Joseph Johnson, 
29. 


2000— 
1382-B Pith Ave., New York 


1000 PRINTED Letterheads or Envelopes 
$4.00 prepaid. James Gallo, 15-06 150th 
Street, Whitestone, Y 


CLASSY Printing economically produced. 
Quick deliveries. Samples. Sicocan. 6348 
Windham, St. Louis 20 











RARE COINS 


FREE! Foreign co.., banknote and Coin 
Collectors’ Illustrated Catalog to ap- 
apy service applicants, Send 3c postage. 
to $20 cash paid for Indian head cents. 

All dates wanted. Buying list 10c, Tatham, 

Coinco., Springfield-D50, Mass. 

COMPLETE Catalogue of all U.S. coins 
15c to $1.00. 75 Illustrations. 3500 Quo- 

Price 10c. James Randall, 341 

South Dearborn, Chicago 

WILL Pay $10.00 each for certain Lincoln 
Pennies! Indianheads $50.00; Dimes 

$1,000.00. Catalogue 10c. Federal Coin 

Exchange, 9-PS, Columbus 15, Ohio. 

10 INDIAN Head cents, different dates. 
also pricelists, 35c. Schultz, 105394 Rich- 
wood. Cincinnati. Ohio. 

HOBBY News with large premium 25¢ a 
4 a Keim, Box 103, Sta. A, Flushing. 

















_RAZOR BLADES, |, SHAVERS aa 
CUT Own” Hair Cutting Comb. Perfect. 
“Sse. 830 Main. Aurora, Il. 
REFRIGERATION 
REPAIR Refrigerators. Complete Manual, 
$1.00. Supreme Publications, 328 South 
Jefferson, icago. 
RUBBER STAMPS 


ONE line 15c, 2 lines 25c. 3 lines 35c, Ex- 
cello, Box 500, Shreveport. Louisiana. 
3 LINES 30c; Cushioned, Indexed 35c; Sig- 
natures $1.50. Printrite, Wauwatosa, Wis. 


ONE Line 15c, 2—25c, 3—35c. 4—45c. De- 
Luxe Stamps, Auburn, Nebr. 























PRINTING and labels all kinds, samples. 
Printrite, 39 Banks, Asheville, N. C. 


DISTINCTIVE Printing Reasonably Priced. 
Free Samples. Cramer, Box 993, Chicago. 


PRINTING OUTFITS & SUPPLIES 


“PRINTOMATIC”’ _Self-feedin Rotary 
. 50 Com- 
Makes Duplicator Supplies 
iterature Pree. Typewriter Supply, 
Pourth Avenue, Pittsburgh 22, Pa. 














336-M | 


CUSHIONED, 3 lines 45¢, signatures $1.75. 


Federich Mig... East Pittsburgh. Pa. 
SONGWRITERS — 
SONGWRITERS: Our complete service in- 
cludes melodies without charge, song re- 
mg " Ly ay lead sheets, exploita- 
in 2 oa Company, Box 670B-2. 

| Hills, Calif 

OUTSTANDING, Amazing Song Service. 
Barnhart, 1320 48th, Des Moines, Iowa. 











SONGWRITERS! Send your poems for our 

offer and Free ‘“‘Rhyming Dictionary’’. 
Phonograph Records made. Vanderbilt 
Island — Box 112, Dept. 5-K, Coney 
s 





DO y you have a complete ~ Are words | 
r 


and music ready for the ess? Don't 
send song. Write for our nig | Publica- 
tion Contract first. Puritan Publishing 
Co., 343 So. Dearborn Street, Chicago 5. 
SONGWRITERS—Send Poem For Immedi- 
ate Examination and Free Rhyming 
Dictionary. Richard Brothers. 46 Woods 
Building, Chicago. 
POEMS Wanted For Musical Setting. Send 
poem for immediate censideration. Five 
Star Music Masters, 646 Beacon Building, 
Boston 
SONG Poems Wanted: Write for Free In- 
structive Booklet. 
ties. United Music Corporation. 
Salem. Indiana 
GOOD Music composed to good words, 
Reginald Belcher, Chatham, New Jersey. 
Established 1910. 
SONGWRITERS: Write for free booklet, 
Profit Sharing Plan. Allied Music Com- 
Pany. 204 East Fourth. Cincinnati, Ohio. 
SONGWRITERS! Outstanding, amazing 
offer. Hibbeler, C15, 2157 N. Avers, Chi- 
cago. - -_ 
SONGWRITERS—Write today. Free book- 
“oe plan. Song Service, 331-J West 46th, 











SONG WRITERS—Free Book, Send Poems. 


Outlining Opportuni- | 
Dept. 26, | 
| tion! Price only 10c 


FREE! The Stamp Finder! Send today for 

big new edition, fully illustrated, ena- 
bling you instantly to iMentify all difficult 
stamps! Also fine packet strange, fascinat- 
ing stamps from jia- 


naco, Patiala, Cyprus, etc., including maps, 


ships, animals and strange scenes. All free | 


to approval applicants inclosing 3c postage. 
Garcelon Stamp Co., Box 918, Calais, Maine. 


POSITIVELY Greatest Free Offer—Latest 
Scott's International $4.00 Stamp Album 
—covering entire World, contains 36,000 il- 
lustrated, descriptive spaces; Scott’s 1943 
Standard $4.00. Catalogues ‘‘Philately's 
Encyclopedia’’—atsolutely Free to appli- 
cants for Foreign Approvals becoming cus- 
tomers. Plymouth, A-3, Bell, Calif. 


500 UNITED States for 10c! 500 U.S.A.— 
absolutely unpicked and unsorted—just 
as receiv from church Missions. Many 
varieties, including commemoratives, air- 
mails, high values up to $5.00 denomina- 
to approval applicants! 
| we back if not delighted, Swan Stamp 
Co., Dept. 69A, Dunkirk, N. Y. 
WORLD’ 5 Smallest Airmail—Diamond and 
Triangle Stamps. Free a Magazine, 
also magnifier to study your s 
large collection of stam from scarce 
countries. A Bargain, 5c with approvals. 
Ca Stamp, Dept. 10, Little Rock, 
Arkansas. 











NEW Stamp and coin list 3c. Fifteen Chi- | 
twenty Jamaica 45c; | 


nese revenues 15c; 
fifty Mexico 35c; five Free French 10c; 
rany attractive offers. Satisfac 
enteed. Quivira Specialties, 
Kansas 


Winfield, 





Variety. Dept. 3. Salem. Indiana 
sronstky GOODS, GUNS, FISHING 
ACKLE, ARCHERY 


sOWS-ATess for Recreation-Hunting- 

Pishing. we Archery instruction 
es, 50 illustrations, anly 

Free. Archery, 617 





Illustra catalogue 
South State, Chicago 
GUNSMITHING Readily learned at home. 
Earn extra money repairing neighbor- 
hood's Sooners. Free catalog 25 firearm 
and mithing textbooks. Samworth, 
Plantersville. South Carolina. 
276 tgs 4 2 Firearms, Swords, Car- 
Pifles, Indian Relics. Catalog, 
, ¥—* of Most) Heike, We- 


. Til. 
USED Guns, Binoculars, bought, traded, 
. Ammunition bought, Highest Cash 
Prices Paid. Stoeger Arms Corp., 507 
Fifth Ave.. New York. 
ARCHERY Equipment: Catal ue Free. 
Mid-West Archery, 2209-D East 75th, 
Chicago. 
SEND 10c for list 100 used Guns. Fray- 
seth’s, Willmar, Minn. 
USED guns, bought. sold, 


exchanged. List 
stamp, Howe, Coopers Mills, Maine. 


= TONE Turkey Calls $1.50 each (Guar- 
nteed) S. H. Fox, 1203 Chloride Street, 
Silver City, New Mexico. 


STAMP COLLECTING 


16 PAN AMERICAN sets 10c. To attract ap- 
proval applicants of the better type we 
are making the following amazing offer: 
From our good neighbors in the Western 
Hemisphere 16 s2ts from 16 countries; 
Mexico 729-33 complete, Canadian Royal 
Visit complete, Puerto Rico 85-86, Jamaica 
George 2 values, Ecuador map, Guatemala 
birds 3 val., Venezuela 80, British Guiana 
new waterfalls, Old Newfoundland, Bo- 
livia postal tax cometete. Peru map and 
pictorials. Columbia 2 RA pictorials, Chile 
transportation pictorials 3 val. Paraguay 
commemoratives 2 val. Brazil 5 val. Cuba 
264-68. We will send all these for only 10c 
to sincere approval applicants. Kindly state 
whether you wish ‘‘on approval’ United 
States, foreign or both. Approval Head- 
quarters, Globus Stamp Company, 268- 
Fourth Avenue, New York City, Dept. 217. 
wow! $10.00 Worth o/ } Fun for only 10c! 
500 Foreign Stamps, unsorted and un- 
picked (mostly on bits of paper) just as re- 
ceived from the church missions and other 
sources. Africa, So. America, Australia, 
China, Philippines, Dutch Indies, and oth- 
er countries are represented. Includes a 
few commemoratives, airmails, and stam 
cataloguing up to 25c or more each! The 
biggest Package of Fun in Stampdom—and 
you might find something really valuable! 
Price only 10c to serious approval appli- 
cants! Money back if not delighted. James- 
town Stamp Co., Dept. No, 5, Jamestown, 


New York. 
Six Big 


FIND Stamps Worth Fortunes! 
Items! *“‘Queer Countries’’ Packet: Dji- 
, Qwalior, etc. Packet scarce Russia, 
catalog price 50c! Fine packet - 25 differ- 
ent British Colonies 


























a values. Big ‘ 

erent stamps from Dutch Indies, Siam, 

Philipeines. etc. Illustrated 32 page book- 

let— to iook for, and sell, 
to $10,000 apiece! Every- 
to approval service ap- 

plicants!! Mystic Stamp Company, Depart- 

ment 55-R, Camden, New York. 


| including commemoratives, 


| man, 516 Mi 


ussman 
| Louis, Mo. 


SMOKY Mountain ye sheet, 
largest U. S. stamp issued, 33 U. 
airmail reve- 

75c—To approval appli- 
7. > eed Company, 
‘ass 


nues, etc. Catalo 
cants for 
Dept. C. Gloucester 
U. 8. 
attleships, $5 & $10 Stamps 





19TH Centu: 
venues, 


Free to U. S. Approval Applicants. Metro- | 
— Stamps, 198-G Broadway, New 
ork. | 





118 DIFFERENT stamps including Com- 


memoratives, Charities, Airmail, 


etc. 3c with Approvals. We buy Stamp Col- | 
jecttons. qosewt Stamp Company, Milwau- 
ee 4 | 


Herzegovina, Mo- | 


amps, with | 


tion guar- | 


FR “Pony Express set (facsimilies). 


Commems., Civil War | 


SPECIAL—Send Only 25c For Packet The 
Better Kind Approvals With Purchase. 
Simmons, Box 10, Station Jay, New York. 


106 U. S. A. and foreign stamps for r 10c; 
Approvals. Gus Heil, 63-43 Alderton, 
Elmhurst, N. Y. 
STAMP Dividends. Details with approvals. 
Armstrong, 40 Jeanette, Youngstown, 
Ohio. _ 
U. S. 50 Different 5c to App! 
cants. Neumann & Co., 1 
homa Ave., Milwaukee 7, “Wisconsin. 
BARGAINS in fine approvals! Write to- 
day! International Stamp Co., Halletts- 
ville, Texas. 
TWO new issues, Free French sets, 10¢ 
with approvals. Vargo Stamps, Racine, 
Wisconsin. 


U. S. Mint: Nos. 264, 267, 408, 441, 499, 
529, 544, 617, 658, 50c. Approvals ac- 
company. Horace Paine, Westport, Conn. 


WHOLESALE Approvals of pictorials, new 
issues, etc., sent to reliable small deal- 

ers. Raymond Koch, Muscoda, Wisconsin, 

FREE! World wide packet: Approvals. 
Kratzer, 143 S. Sedgwick, Wichita, 

Kansas. 

A $2,000 stamp 
approvals. O. 

Conn. 








roval Appli- 
06 W. Okla- 














3c with 
Bristol, 


lus 50 different, 
nopp, Box 1381, 





FREE! Western Hemisphere Packet. Post- 
- e 3c. Owens, 80) Welshbidg., Baycity, 
ic 


FREE!!! 5 British | émpire Packet. Postage 
3c. Williams, 601 Archerbidg, Baycity, 
ic 








Post- 
a ct. Roberts, 401 Shearerbidg., Bay- 

city, 4 ch. 

55 \. FPERENT United States 5c with 
App-ovals. Bookman, Box 145-P, Maple- 

wood, N. J. 

100 DIFFERENT United States 10c. Mon- 
jar, 1750 Fairmount, Cincinnati, Ohio. 


10 FINE U. 8. 1862—1903, 3c. mae Box 
, Oklahoma City, Oklahom: 
carrie STATES Stamps on “approval 
Large stock. Box 488A, Minneapolis. 














PENNY Approvals that satisfy: Neil Gron- f 


__berg, Box 5441S 43, Penn. 








ey Empire Collection! Burma, Cy- 
Gwalior, Sarawak, Tasmania; Also 
50 Potber British. Only 5c with Pictorial, 


Nassau, New Yor 





GIVEN! Fifteen sets including U. 8S. Army, | 
| 


Navy, Pair, mous Americans, British 
Jubilee and Coronation, and others—ic to 
approval ee Baldwin Stamps, Ha- 
vorth, N. 
FINE Approvals, freshly mounted. Fast, 
persona service. Tell me what countries 
ou prefer and I'll send their stamps. 
jiton Skinner, 345 East Ocean, g 
Beach, lif. 








FREE! Complete ‘“‘United States” stamp | 
Co., 99 Transit | 


tor. postage, Harris 1, 4 ss Send 3c 


Building, ton. 

SOLOMON nea a Nejd, Cay- 
mans, Manchukuo, Brunei. Everything 

- with egperovens,, Viking, 130 (P) Clinton 

. Brooklyn, N 

PEaTome Nioeinip Free—Forty pages 
—profusely illustrated. Includes Stamp 

— se Empire Stamp Company, 
Dept. PR, Toronto, Canada. 


yy actos of any 10 stamps from 

r firs Approval selection. Illus- 
trated list tiehided. Cosmopolitan Sene 
Company, 1457 Broadway. Dept. 6P Y.c. 


UNITED STATES approvals ats cov- 
erage fine quality, attractive prices. 

Seminole Stamps, Box 436, Cocon: ‘ Grove, 

Piorida. 

GRAF Zeppelins, other expensive stamps 
of your choice Free. Send Dime for de- 

iails, packet commemoratives. Fair ae 

Company, Box 780, Bristow, Oklah 


SPECIAL—Airmails—23 di*srent, — 
ing Zeppelin, Triangles, Latin-America, 
etc., 5c with agorevays Continental Stamp 


Co., Dept. C, Sandy Hook, Conn. 


FREE—Canadian Sets. Royal Visit, George 
VI, George V, Coronation, Jubilee, Oth- 
ers, to approval agplcants. Ensign, Box 
118-P, So. Orange. 
205 DIFFERENT stamps including Haiti, 
Johore, Perak, Selangor, Trian ," only 
10c to approval applicants. aa Stamp 
Co., 4647 Kenmore, Chicago, Dept. 56. 
MEXICO Census Commemorative <r 
with approvals. Pladon Stamps, 1717-3 


























Idaho, Toledo, Ohio. 





U.S. Honors Luxemburg stamp plus large 
Luxemburg packet 5c approvals. Minute- 
assachusetts, Lexington 73, Mass. 





TLB. U. 8. Mixture 33c, 52 
h Stamp Co. 





EAGLE Album wy Pages with y your own own 
Samples Free 


and Comspemerative Seucevals. Lyman, 97 | 60 DIFF! PERENT GL 8. 


e list. New- | 
. il ine St., St. | 


MINT set ecbekas = p ogeorae, , Eagle, 
__6043 Columbia, Phila. 








10c. Pricelist free. 
lis, Mich. 





1000 MIXED uv. = and New 25c, 2 Ibs. 
$1.00. Weatherby. Troy, Ohio 


TOBACCO—PIPES 


DO you want a handmade full Queen si: size 

os for only 7!2c each? 30% Havana 
guaranteed. No — filler. Send for free 
catal and trial er. Sidney Ram, 59 


West Monroe, N-4, ‘Chicago, Illinois. 
TRAPPING 


FOXES, Nine in one day. Trap all fur- 
bearers. Particulars Pree Guaranteed. 
Write—Estabrook, Sherburne, Vermont. 


ELEVEN Box Trape 4, Complete blueprints, 
wee” Wee-Sho-U. ox 51, Detroit, 











TREASURE FINDERS 


MT-SCOPE Metal Locator fully guaranteed 

and unsurpassed in efficiency. Time pay- 
ment plan, trade-in_and accessories, Free 
literature. Fisher Research Laboratory, 
Palo Alto, Calif. 


WANTED—MISCELLANEOUS 


WANTED Heavy Duty Moulding Cutter 

Set for Craftsman Tilting Blade 1943 
Bench Saw, 5%” bore. Also Tenoner for 
same saw. R. Durfee, 54 Buell St.. Ham- 
den, Conn 


CASH For “Bicycle 1 Engines, , Scooters, Mo- Mo- 

torcycles, Outboards, Gasoline Engines, 
Exercycles. Describe. quote price. Clymer, 
Los Angeles 15. Calif 


ACCORDION--any condition. Give de- 
scription, price. Chaton, 600 Blue Is- 
land, Chicago. 


CASH for used optical, 
tifie instruments. 
Madison. Chicago 


MERCURY (Quicksilver) we pay $1.50 per 
pound. Western Metal Co., Blooming- 
ton, Illinois. 


WELDING, SOLDERING 


NEW model electric welder 110 volt AC-DC; 
will weld all metals; easy to use; full 
directions. Complete with power unit, flame 
and metallic arc attachments, carbon 
fluxes, rods, mask; all for $19.95—Used by 
the Navy. Marvel Electro Welder Mfg. Co., 
195-AV Center St., New York City. 


WELD, Cut, Braze with gasoline! New dis- 
covery. Make your own torch. Instruc- 

tions one American dollar. Matthews Mfg 

Co., Calgary, Canada. 

aS used Arc Welders. Recom- 

R. E. A. Guaranteed. Forney 











mechanical, 
d 


scien- 
ordon'’s, 162-SB 

















Personal titles. 
555 So. 20th, Newark, N. J. 


by 
Mfg. Company, Pt. Collins. Colorado. 


Se ae 








LONDE or brunette— 

they prefer the man who smokes a pipe! 
But don’t let "em down! Follow through— 
with true PIPE APPEAL! Put Prince Albert 
in the bowl. FRAGRANCE to keep ’em 
smiling —on a date—at home—in the office 
—anywhere. GOOD TASTE to keep you 
smiling—rich taste, yet mild and mellow, 


easy on your tongue. P. A. is no-bite treated, 
crimp cut—the world’s largest seller. Keep 
‘em smiling with Prince Albert Tobacco— 
PIPE APPEAL for all! 





al. 
— BUY WAR BONDS AND STAMPS 


LBE 


THE NATIONAL JOY SMOKE 


50 | 
pipefuls of fragrant 
mace woer (irs tueNo-BireY 
age of Prince ' 
mer Smoke— 3 Ceee 
THE Rich Taste ie 
COMES THROUGH | - 7 CRIMP CUT 
% MitpLy ! ecaerts Wane 


Ruy War Saring Rone is and Stamps regularly. POPULAR SCIENCE 

















CAN WE SMASH 


THE NAZI ESPIONAGE RINGS ? 


ow G-Men Trap Axis Spies. 


Using every means of scientific 
detection, the FBI is outwitting 


the Gestapo’s best secret agents 


By ARTHUR GRAHAME 


N A little waterfront tavern at Port Rich- 

mond, N. Y., few patrons even noticed the 
stoop-shouldered, 57-year-old porter, busy 
with mop and pail. Anyone taking the 
trouble to inquire would have learned that 
he operated his pleasant brick home in 


OCTOBER, 1943 


near-by Tompkinsville as a boarding house 
for service men, and that he was one of the 
most zealous air-raid wardens to be found 
in the vicinity. 

Yet, at this writing, he faces a long 
prison term or the electric chair, as a self- 
confessed Nazi spy. And a United States 
Attorney declares, “This is one of the most 
important arrests made in an espionage 
case in this country since the declaration 
of war. The FBI is entitled to full credit 
for its surveillance and eventual capture of 
this man.” 

His house, Federal Bureau of Investiga- 
tion agents pointed out, topped the highest 
point on all of Staten Island. From his attic 


49 





Spying defensé 
constantly seek 
production 

thot moy help the Ax 


ae = 


Our newspapersandtech- 
nical journals are care- 
fully read from cover to 
cover by trained agents 


Borroom spies become 
admiring listeners when 
corousing seaman be- 


gins to talk of cargoes 


windows he had a perfect view of Allied 
ships bound out of New York Harbor, and 
ould relay information of the highest value 
to U-boats ready to intercept them. What 
he did not see for himself, he could pick up 
from conversation at the tavern 
where he worked—and at others that he 
made it his business to visit in off hours 
His may have unwittingly 
furnished with information of great 
importance to the Nazis. 

Through underground 


careless 


roomers Too 
him 
G-men 


channels, 


50 





for 


are 
the 


ho is aft- 
y secrets 


To the spymaster—with headquarters usually in a busy office building 
where his callers cre not likely to be noticed—are brought hundreds of 
bits of information by the “collectors.” 
piece them together into a report and transmit the information to Berlin 


It is then his job carefully to 


say, he was able to enlist the aid of a 
most helpful accomplice. Well trained in 
engineering, this man was employed in an 
Eastern airplane factory. The engineer 
ould supply just what the Nazis particu- 
larly wanted—production figures for Ameri- 
an planes, and diagrams of the latest mod- 
Among other things, he turned over to 
his fellow-conspirator a complete set of 
highly confidential plans for a new bomber. 
Delighted with what he could now forward 

his superiors in Germany, the Tompkins- 


els. 


POPULAR SCIENCE 








A favorite method of transmitting information 
such as a blueprint or map is to microphotograph 
it down to postage-stamp size so that it can be 
easily concealed on the person of the courier 


In the "mail drop" system, agents’ reports, dis- 
guised as personal or business letters, are sent 
by air or regular mail to fellow agents in neu- 
tral countries, who forward them to headquarters 


In an emergency, spymasters will transmit their 
information abroad by short-wave radio. The dan- 
ger, of course, is that the location of the send- 
ing station will be revealed to the FBI agents 


ville spy pressed $100 into the engineer's 
none-too-reluctant hands. It was a hand- 
some sum among Hitier’s underpaid spies, 
even for the risk taken by the engineer. (He 
was to find out about that later, when FBI 
men caught up with him; he, too, has been 
arrested and has confessed. ) 

More industrious than imaginative, the 
Tompkinsville agent followed a familiar 
method—the “mail drop’”’ system—to get 
his information to the Fatherland. He typed 
innocent-looking letters to “friends’’ in neu- 
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In the neutral country, the reports are re- 
ceived by agents who maintain spurious busi- 
nesses and residences for that sole purpose 





At Gestapo headquarters in Berlin arrives 
information that may hove been picked up on 
a New York street corner, in a Chicago bar, 
in a San Francisco hotel—or in your own home 


tral foreign countries. Victory gardens, 
Washington's Birthday, and California wine 
came in for mention, and there were expres- 
sions of pleasure at American victories over 
the Japanese. But the letters also bore, in 
invisible ink, information on arms ship- 
ments, troop movements, convoy sailing 
dates, and industrial production figures. To 
make the ink, the writer dissolved in water 
a white powder, which he had been told to 
call an eye wash if questioned. Traveling 
by Clipper mail planes, the letters were in- 





tended to reach foreign Nazi sympathizers 
who would speed them to their destination 

The invisible ink, of a kind well known to 
expert searchers for hidden messages, was 
the one weak spot in an otherwise flawless 
setup. When the authorities examined the 
Clipper mail, they quickly detected it. In- 
stead of going abroad, the letters went to 
the FBI, which took over the months-long 
task of tracing them back to the sender. 

Of course, he had not been obliging 
“ough to give a return address. The Tomp- 
kinsville postmark was the only clue. Ques- 
tioning postmen, the G-men patiently ran 
down one false lead after another, until 
their search narrowed to the street where 
the suspect lived. When they finally nabbed 
his nearest neighbors were amazed to 
lcarn of his clandestine activities. 

In the first World War our organization 
combatting spies and saboteurs — of 
which this writer was a member—was a 
hastily improvised hodgepodge of several 
Government agencies and an amateur outfit 
whose well-meaning members had a discon- 
certing habit of getting) under the profes- 
sionals’ feet at crucial moments. President 
Roosevelt averted a repetition of that mis- 
take when, in 1939, he designated the 
Federal Bureau of Investigation and our 
military and naval intelligence services to 
handle all espionage and sabotage matters, 
with the FBI as the co-ordinating agency. 
Since then, the G-men have investigated 
thousands of cases involving reported es- 
pionage and sabotage. These range from 
honestly mistaken “scares” to life-and-death 
battles of wits with master spy rings. 


him, 


tor 


No less than 174 “parachute landings” in 
this country were reported by anxious citi- 
zens between June, 1942, and last March, 
according to J. Edgar Hoover, director of 
the FBI. Every report was investigated and 
proved unfounded. What the observer usual- 
ly saw was a bird or kite. 

Similarly, at a time when “U-boats” were 
being sighted along the coasts in fantastic 
numbers, a high Navy official remarked, 
“They'll be seeing flying submarines next.” 
He was right. A woman air-raid warden in 
an eastern coastal area agitatedly reported 
that a submarine was flying overhead. She 
had never before seen a U.S. Navy blimp. 

Of the many fanatics and crackpots who 
have fancied themselves as “lone wolf" Nazi 
saboteurs, perhaps the boldest was a Ger- 
man who attempted to sell the formula of 
an antifreeze compound for airplane motors 
to the United States Government. FBI 
agents spoiled the deal when they overheard 
the German's private comment that a few 
drops of picric acid, added to the compound 
by a saboteur, would wreck each engine. 

But these are small fry, compared with 
organized spy rings that the FBI has 
smashed. Headed by top-notch espionage 
men trained in a special German school, 
they work something like this: 

In charge is a director—-the spymaster. 
Usually he has his headquarters in a repu- 
table and busy office building in which call- 
ers are not likely to be especially noticed, 
and conducts his affairs behind doors let- 
tered with the name of a real or—more 
often—phony business concern. Reporting 
to him are a varying number of “collectors” 


THREE OF THE DEADLIEST WEAPONS IN 


SP > , 





BOGUS COAL like the piece shown above is a 
saboteur's dream come true. Ingeniously camou- 
flaged so thot it is practically indistinguish- 


STEEL PELLETS ore o 
weopon. Copable of being handled unobtrusively 
they con cause a lot of damage when put in the 


favorite saboteur's 


right ploce—such as the crankcase of a motor. 
Another effective weapon is a time bomb thot 
con be set to detonate anytime within two weeks 
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able from the real thing, this apparently harm- 
less piece of ccrbon is actually a block of TNT. 
Two or three of these could wreck a power plant 
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who do the routine spying. All of them are 
inconspicuous people and most of them hold 
down inconspicuous jobs. They are wait- 
resses in military-area lunchrooms who re- 
port that last night Private Smith was 
grouching because wearing the tin hat just 
issued to him gave him a headache; factory 
workers who tell the director how they 
overheard the super telling the foreman 
that the front office had got an order for 
20,000 more of those machine-gun mounts; 
shabby men who sit all day in hall bed- 
rooms, fine-combing newspapers and tech- 
nical magazines for pertinent news items. 
Pieced together by a highly trained spy- 
master, dozens and even hundreds of these 
bits and information make up 
most model-1943 espionage reports. 
Transmission by short-wave radio is of 
course the quickest means of overseas com- 
munication, and it is used by spies for send- 
ing news of ship sailings and large-scale 
troop movements—if (and in these war 
days it is a mighty big if) they dare use 
their transmitters. When speed in delivery 
is not essential, espionage reports usually 
are sent by air or regular mail, addressed 
to a “mail drop” in some neutral country 
say, a spurious business office maintained 
for the sole purpose of receiving mail from 
spies operating in enemy or unfriendly coun- 
tries and forwarding it to Germany or 
Japan. As in wartime all foreign-addressed 
mail is subject to censorship, espionage 
communications sent by post must be cam- 
ouflaged to avert suspicion. Usually the 
camouflage is a natural-sounding business 
letter typed on one side of the sheet. This 
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DO'S and DON'TS 


Be alert. 


If you believe you have evi- 
dence of either spying or sabo- 


F8 
© 
Os tage, report it immediately to 
ay 
x7 Ee 


the FBI. 


+ Keep what you have reported 
to yourself. Repeating it to 


others might warn the spies. 


Don't try to judge the im- 
portance of your observations. 
What may look trivial to you 
may prove to be a vital link 


to the FBI. 
(ee 


Don't be an amateur G-mon, i ~ 
Once you have reported your S\” 
suspicions, leave the sleuthing 

to the experts. 











may be a coded message, or may serve as a 
blind for another in invisible ink. 

Blueprints, maps, sneaked tracings of de- 
signs and plans, and important documents 
which must be sent abroad in unabridged 
form usually are microphotographed, in the 
manner of a V-mail letter, by an expert as- 
signed to the ring. The microfilm, little 
larger than a postage stamp, is carried con- 
cealed on the person of a courier. 

Illicit radio transmitting stations are lo- 
cated so quickly and accurately by the many 
scores of Federal Communications Commis- 
sion listening posts scattered all over the 
country that spies seldom risk using them 
unless they can be moved in a hurry. 


THE NAZIS‘ ARSENAL OF SABOTAGE 


INCENDIARY PENS and pencils, so well 
made that a spy could carry them in his coat 
pocket without any fear of arousing suspicion, 
were part of the excellent equipment brought 
ashore by the eight Nazi saboteurs who landed 
from a submarine on the coast of Long Island, 
N. Y., and were caught. At left is one of the 
pencils at the moment of ignition. Below is an 
X-ray photograph of the "pen-and-pencil set” 








HOW A BATTLESHIP WORKS 
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Where does a battleship’s weight go? What kind of hull design should it have, and 
why? These and many other features of battleship design, as exemplified by the 
35,000-tonners of our modern North Carolina class, are illustrated below by S. W. 
Clatworthy, noted British technician, in drawings from the “London Sphere.” Insets 
directly below contrast outmoded lattice and tripod masts with the new tower mast. 
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WATER JAVELINS that spray fog inside 
burning planes, and hand or tractor-drawn 
equipment trucks comparing favorably with 
full-size apparatus, are used by North Amer- 
ican Aviation, Inc., to save flyers’ lives, com- 
bat fires, and decontaminate areas affected 
Notified by pilot’s radio of an im- 


by gas 


PORTABLE AIRPLANE HANGARS, 
light enough to be carried to their 
sites in some of the planes that will 
use them, and as easily erected as a 
circus tent, are being made for use in 
combat zones and at remote strategic 
points. Set down complete with all 
building equipment, the parts can be 
put up quickly by unskilled jabor and 
dismantled as readily for removal else- 
where as the occasion demands. Steel 
trusses supporting a flameproofed can 
vas roof and sides are in the form of 
three-hinged arches, to allow both for 
unevenness of the building site and 
for resiliency against explosions. All 
parts are so constructed that they can 
be nested in bundles weighing about 
75 pounds to the linear foot, with no 
bundle over 19 feet long and none 
weighing over one ton. They are de- 
signed and made by the Butler Manu 
facturing Co., of Kansas City, Mo. 





pending crash landing, asbestos-clad fire 
fighters are rushed to the scene, and within 
seconds can thrust the nozzles of water 
javelins through plane fabric into crew com- 
partments to lay down a wetting spray. The 
truck can pump 150 gallons under 600-pound 
pressure in less than nine minutes. 


POPULAR SCIENCE 





o 


Truck-Towed | 
Balloons | 


SHIELD TROOP CONVOYS 
WITH FENCES OF STEEL 


tiny hydrogen-filled aerial “sausages” 

now protect troop convoys from attack 
by low-flying enemy planes. Controlled by 
winches on trucks or on the ground, they 
hamstring attackers by lacing the air 
with steel cables. They are operated by 
VLA (very low altitude) barrage-balloon 
batteries. Easy to inflate and send aloft, 
they can be lowered nearly 200 feet a 
minute. The system has been used with 
success in several war zones. Strafers 
and bombers think twice before risking 
entanglement with the cables. 


B* BIES of the barrage-balloon family- 


U. S. Army Signal Corps Phot 


"VLA" balloons trailing behind trucks to keep enemy 
strafers away from a column of troops. These midget 
balloons are controlled by winches like that at the 
left. Below, crew members are adjusting stabilizers 








PTOLEMY’S UNIVERSE, in which the earth 
was the center of our solar system, has been 
reproduced in a model at the Hayden Plane- 
tarium in New York. Designed by Dr. Wil- 


liam H. Barton, curator of the Planetarium, 
it provides means of contrast between this 


FOUR SPIRALING WIRES in a small cable 
(below) provide rapidly set-up communica- 
tions to advancing battle fronts. Developed 
by the Western Electric Company and the 
Bell Telephone Laboratories for the Army 
Signal Corps, “Spiral-4" carries three tele- 
phone and four telegraph messages simul- 
taneously over one set of conductors. 
Weatherproof connectors (also shown be- 
low), join sections of cable. 


ancient conception and the sun-centered 
Copernican system which supplanted it four 
centuries ago. On concentric turntables the 
moon and the planets rotate on their respec- 
tive axes and revolve in their orbits around 
a stationary earth. 


TALKING LIGHTS make possible good team- 
work among fighting units when the use of 
radio is inadvisable. These signal lights for 
communication between plane and plane and 
tank and tank are being turned out at top 
speed by the Grimes Manufacturing Com- 
pany in Urbana, Ohio. Light in weight, dur- 
able, adequately insulated from heat, and 
resistant to wear and abrasion, the lights 
are manufactured with an economy of stra- 
tegic metals. The plastic housings are made 
of Bakelite phenolic molding material, and 
the many-colored lenses, shown beside the 
lamp in the photograph above, are of Bake- 
lite polystrene. A pistol grip and trigger 
make it easy to aim and operate the light. 
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A TONGUE HOLDER, to re- 
place the time-honored nail or 
safety pin for securing the 
tongue of a submersion victim 
while he is being given artificial 
respiration, has been devised by 
Thomas J. Arthur, seaman sec- 
ond class at the U. S. Coast 
Guard’s Manhattan Beach 
Training Station. It consists of 
two copper wires and a head 
strap, with a rubber-lined brace 
that holds the tongue so that 
the subject cannot swallow it. 
Seaman Arthur has been com- 
mended for his initiative. 


SKIN GRAFTING, to prevent disfig- 
uring scars as a result of burns re- 
ceived in combat, can be performed 
easily under field conditions with a 
simple surgical knife invented by Dr. 
Edgar J. Poth, associate professor of 
surgery at the University of Texas, in 
Galveston. It allows surgeons to take 
skin of any desired thickness from 
one area of the body for grafting on 
another. The device consists of a 
holder carrying four safety-razor 
blades, a frame which holds this cut- 
ting edge and regulates the depth of 
cut, needle retractors for the skin, and 
a traction bar which holds the skin 
taut. Grafts are mounted on gauze 
and transferred to the wound. Dr. 
Poth’s invention supplements standard 
surgical instruments such as the Pad- 
gett Dermatome seen ‘n use at right. 


Removing live skin from a patient with the 
TRACTION BAR Padgett Dermatome, for grafting on a burn. 
Dr. Edgar J. Poth's simple invention for 
performing the same work in the field is 
illustrated in drawings at left and below 
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Can We Fly at 


Dragging his planes to ever 
higher levels, man encounters 
deadly enemies in cold and low 
air pressure... . Can science 
conquer the stratosphere? 


By 
WILLIAM S. FRIEDMAN 


ODERN military air operation has es- 
M tablished certain advantages for high- 
level flying. The first, of course, is virtual 
immunity from antiaircraft fire. Another is 
freedom from interception, because the 
higher the airplane flies, the greater the 
time lapse before intercepting aircraft can 
climb to the level of the high-flying ship. 

At 40,000 feet, the true air speed of a ship 
is twice that of the same ship at sea level 
the upper winds are steady and reliable, 
and, once charted, can be depended on, 
month in and month out, to be there as an 


WHAT ARE THE ADVANTAGES OF FLIGHT IN THE 
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50,000 Feet? 


aid to operation. Furthermore, because 
virtually all the weather phenomena occur 
in the troposphere, or lower level of the air, 
conditions in the upper levels are constant 
and reliable. 

For the same reasons, many long-visioned 
planners of postwar air lines are looking 
forward to the development of high-altitude 
equipment for long-range travel in the days 
ahead. 


poses, constant, varying only a little with 
latitude. Above the level beginning at 
around 36,000 feet, the air is perfectly dry; 
the temperature is almost constant at -55 
degrees C. (-67 F.). The barometer, which 
normally stands at 760 mm. of mercury on 
the ground at sea level, reads 87.30 mm. at 
50,000 feet—or .1518 the weight of normal 
air. 

Man and his flying machine are intruders 


at that altitude, and nature treats them as 
such. The machine must carry heavy and 
cumbersome equipment to supply its engine 
with enough air to burn fuel needed 
to stay on the wing. Man himself is 
like the proverbial “fish out of water,” 
and must surround himself with as 
close to a synthesis of ground condi- 
tions as possible in order merely to 
stay alive. 

When man was satisfied to call 20,- 
000 feet high altitude, his problems 


The 50,000-foot level, from an operational 
viewpoint, looks like an attractive place to 
fly. The weather is, for all practical pur- 


For both military and 
commercial flying, the 
50,000-foot level of- 
fers many operational 
adventoges. However, 
serious obstacles are 
presented by low atmos- 
pheric pressure, thin 
air, and extreme cold 


STRATOSPHERE? 


--- AND WHAT ARE ITS PROBLEMS? 


VIRTUALLY IMMUNE 
TO ANTIAIRCRAFT 
FIRE FROM GROUND 
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Oll HAKDENS TO THE 
CONSISTENCY OF TAR. 
GREASE HARDENS, FLAKES 


RUBBER BECOMES BRITTLE 
AS GLASS. HYDRAULIC FLUID 
GETS GUMMY AND THICK 
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NECESSARY INTERCOOLERS, 
AFTERCOOLERS, AIR DUCTS, 
SUPERCHARGERS ADD WEIGHT 


OXYGEN TANKS, PIPE LINES, 
DIALS, AND REGULATORS 
FREEZE, ICE UP FROM BREATH 
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METAL OF PRESSURE CABINS 
SHRINKS, CAUSING LEAKS 


DEATH LURKS IN 
RAREFIED AIR — 





ENGINEERS ARE BUSILY SEEKING THE ANSWERS 


Consolidated test engineers 
install “Celstrain” gauges 
in an experimental enclos- 
ure to detect bulges, twists, 
and ripples under pressure 


4x . | 
A “defiection pantograph” measures tiny changes 
of contour in window glass for pressurized cabins 


were comparatively simple. Warm clothing 
solved the problems of adequate body heat; 
bottled oxygen solved his air problems. The 
major questions were mechanical—getting 
the engine to produce enough power to keep 
the airplane in flight in the thinned-out air. 

3oth man and motor suffer from reduced 
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4 Westinghouse research 
chemist Howard M. El- 
sey tests generator 
brushes to corry heavy 
loads at high altitudes 


With an instrument called a “Strobotac,” the vi- 
bration modes of a plastic wing tip are analyzed 


air pressure. The motor is given more oxy- 
gen by feeding it forced air (supercharg- 
ing); man is supercharged by his oxygen 
equipment. As the ship sought more alti- 
tude and the application of superior super- 
charging made higher ceilings possible, both 
man and the airplane were beset by a multi- 
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TO PROBLEMS THAT PUT A CEILING ON FLIGHT 





Conditions of stratosphere flight are reproduced at ground level in 
high-altitude test chambers, to show reactions of men and machines 


tude of problems stemming from the de- 
crease in temperature and pressure. 
By the time a human being reached 50,- 
000 feet, if he were unprotected against the 
elements he would have been subjected to 
the most excruciating pains a man can 
know, finally to die—no matter how much 
bottled oxygen he inhaled. 
The pain would be caused by the ex- 
pansion of gases in the body. Gases in the 
major physical cavities have normal chan- 
nels for expulsion, but particles of dis- 
solved gases that lodge in fat tissues and 
in the joints expand as the outside pressure 
decreases, and the pain is more severe than 
that of rheumatism. The gas in your stom- 
ach at 35,000 feet will expand five times! 
Long before water reaches the boiling 
temperature, the dissolved gases are ex- 
pelled. The higher the altitude, the lower 
the boiling point. At the same time, many 
of the body fluids are less dense than water 
and have a much lower boiling point. By 
the same token, these liquids would sur- > ; 
render their dissolved gases at a much lower Lubricants become sluggish 
: in subarctic cold. Here an 
temperature. The temperature of the human engineer determines the vis- 
body, however, is substantially constant cosity of a sample of oil 
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(98.6 degrees F.). The increase in altitude 
is-expelling level of these fluids 
into dangerously 


brings the g 
and the body temperature 
close proximity 
fefore the war 
and Western Air, Inc., put int 
Boeing Stratoliner, a high-altitude, 
weather ship which incorporated a 
and pressurized cabin which would retain 
troposphere pressure conditions at high 
levels, permitting ordinary flight comfort at 
high altitudes. This ship was not for strato- 
sphere flight, but flew the substratosphere 
and decreased altitude effects by about 
8,000 feet when ~perating at its top level. 
The first problem to be solved in the busi- 
ness of high flight was that of engine super- 
charging Naturally, when one left the 
greater part of the atmosphere below, the 
would feel the effects of oxygen 
long before the pilot. Super- 
chargers are simply rotary compression 
pumps that provide sea-level air to the en- 
gine at higher altitudes. Dr. Sanford Moss 
gave mankind the key to stratosphere fly- 
ing when he designed the exhaust-driven 
turbo-supercharger toward the end of the 
last war. However, it opened the way for 
a multitude of subsidiary problems For in- 
Stance, the heat resulting from extra com- 
pression necessary at extreme altitudes is 
80 great that special cooling apparatus must 
be used to reduce temperature. These “in- 
tercoolers” and “aftercoolers” with 
high-altitude supercharger equipment add 
to weight, bulk, and complication. 
The coefficient of expansion of aluminum 
is about twice that of steel. At ordinary 
temperatures, this difference would be too 
small to warrant serious consideration. 
However, when the temperature drops to 
67 degrees F., the tiny difference mounts. 
Multiplied by the 67-foot length of the typi- 
cal four-engine transport’s fuselage, the 
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COOLING 


Air ducts and cooling equipment 
must be designed for lightness 
and strength. Below, a "puffer" 
tests a cabin seam seal for leaks 


PRESSURE CHAMBER 


difference is manifested in the slacking of 
control cables. Particularly at high alti- 
tudes, this lost motion can be dangerous. 

The first step in solving this problem 
was the installation of a tension gauge on 
control lines, so that adjustments could be 
made manually. Currently, research is be- 
ing conducted to determine what method 
springs, hydraulic cylinders, etc.—-would 
adequately take up this free play without 
giving the pilot another detail to worry 
about in the stratosphere. 

The stratosphere itself should be its own 
research laboratory. In theory, the 
best way to find out whether something 
will work at 40,000 or 50,000 feet is to take 
it up there and find out. That is the way 
the earliest pioneers tried it, and the ex- 
perimental trail is littered with their bones. 

A recent example of this realistic testing 
was the parachute jump from 40,200 feet 
made by Lieut. Col. William Randolph Love- 
lace near Euphrata, Wash., on June 24. The 
35-year-old chief of the Aero-Medical Lab- 
oratory at Wright Field, Dayton, Ohio, 
wanted to make a personal test of bail-out 
oxygen equipment for high altitudes de- 
veloped under his supervision. Although he 
had never jumped (Continued on page 212) 


best 
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Your Postwar Plane 


LREADY in the laboratory stage of devel- 

opment, three models of postwar planes 
for private flyers are proposed by William B. 
Stout, famed designer who now heads the 
Stout Research Division of the Consolidated 
Vultee Aircraft Corporation. For use in con- 
gested city areas, an improved helicopter 
that he calls a “Helicab,”’ capable of landing 
on a flat roof, reduces a commuter’s travel 
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time. An “‘Aerocar,”’ intended primarily as a 
family automobile, employs four wheels on 
the ground. For week-end flying trips, it dons 
wings in your garage and skims through the 
air at 100 miles an hour. Suitable for cover- 
ing longer distances, a light ‘“Roadable 


Plane” travels mostly by air but can fold its 
wings for shorter ground trips. Mass produc- 
tion of the new types, Stout foresees, will 
keep present warplane factories busy; and 
the maintenance end of private flying will 
provide jobs for 500,000 men now under arms. 


This is. William B. Stout's idea 
of a postwar motorist getting 
ready for a week-end jaunt by 
air. A wing and outrigger as- 
sembly kept in the garage would 
convert the “Aerocar” into the 
plane pictured at upper left 


A lawn or a tennis court is all 
the landing field required by 
the “Aerocab,” Stout's design 
for an improved helicopter for 
family use. It could rise ver- 
tically, fly sideways or back, 
and hover stationary in the air 
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A ship makes a complete turn with forward motion stopped. Drawing was made from an actual photograph 


Turning a Ship 


PROPELLER DOUBLES AS RUDDER, SPINNING VESSEL AROUND 


HIPS that can spin in a circle while at a 
S dead stop, move sideways to dock at a 
pier, and perform equally unconventional 
evolutions, are made available to American 
designers with seizure of an enemy alien's 
propeller patent by the Alien Property Cus- 
todian. Navy and Maritime Commission of- 
ficials recently attended a motion-picture 
demonstration at Washington, D. C., show- 
ing how the remarkable mechanism might 
be adapted to war purposes 

As long ago as 1926, the Austrian inven- 
tor, E. Schneider, turned over to a German 
firm the rights to develop the propeller. One 
of the first practical tests was made with a 
small motorboat (P.S.M., Jan. ‘32, p. 47). 
Since then, improved installations ranging 
from 100 to 4,000 horsepower have been 
made in vessels up to 300 feet in length—in- 
cluding, it is reported, more than 50 Ger- 
man warships. 

In appearance, a propeller unit resembles 
1 circular washtub, with a rotating base 
bearing four or more vertical paddles about 
its rim. Each paddle, curved like a section 
of an airplane wing, has a separate oscillat- 
ing action. In making a complete revolu- 
tion, the paddles all exert a maximum force 
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in one direction, which is astern for forward 
propulsion. 

At this point the last resemblance to a 
standard propeller ends. No rudder is needed 
to steer the ship, no contro] to vary its speed 
or to reverse it. All these functions are per- 
formed by altering the angles of the blades 
themselves. A light touch on a steering 
wheel and another on a throttle operate two 
servomotors in the propeller unit. Mounted 
at right angles to each other, the servomo- 
tors impart a universal motion to a tilting 
control stick which, through an eccentric 
disk and a sort of spider-web linkage, sets 
the blades as desired. 

Sideways motion of the control stick 
drives the ship ahead or in reverse; the 
“bite” of the propeller blades, and there- 
fore the speed, increases with the distance 
from the center. Fore-and-aft displacement 
of the stick from its central or “idling” posi- 
tion turns the thrust of the propeller side- 
ways and spins the boat. By combining the 
two motions, all possible combinations of 
turns while moving forward or in reverse 
may be performed. The new propeller sys- 
tem would afford greater maneuverability 
for PT boats, destroyers, and other craft. 
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Position of control rods 
and blades for executing 
the remarkable maneuver 
pictured on the opposite 
page. The sideward thrust 
of the propeller pushes 
the stern in the opposite 
direction, as at the right 














Vertical fins, revolving with the base of the new 
propeller unit, replace the conventional biades. 
The linkage shown in the cut-away section oscil- 
lates the fins to give thrust in any direction, 
depending on the way the control rod is tilted 
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STEERING AND SPEED- SHELL TURN 
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LINKAGE TO 
FEATHERING BLADES 


BLADES OSCILLATE 
AS THEY TURN 


Operating mechanism of the 
new propeller is shown in 
simplified diagram. Right, 
blade positions in forward 
movement, idling, and turn 
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AERIAL GUNNERS get advanced training in the 
AT-21, built by Fairchild Aircraft at Burlington, N. C. 
Made of Duramold processed plastic-bonded ply- 
wood, this adaptation of the AT-13 and the AT-14 has 


special structural innovations for gunner training 


PRIMARY TRAINER. Sofe and easy to handle 
but as swift and maneuverable as more advanced 
trainers, the new PT-1, product of Piper Aircraft, 
Lock Haven, Pa., is adapted for transitional pilot 
training. Shown below, it has NACA slotted flaps 


LANDING GEAR 


Leof-spring landing gear, made of non-critical steel 
plate, used on primary trainers, is said to have been 
suggested by veteran racing pilot Steve Wittman 
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Developed by Firestone, this caterpillar landing 
geor gives four to eight times as much landing sur- 
face as a regulation tire for soft or sandy ground 


POPULAR SCIENCE 





wee 


RHE CARDS. THE. «7 
5 WE HOLD ARE | t ARE 
ald commUNIcATIONS? 


, hematics of 


ry FOR THE UNITED. 


the military mat 


munications 
of trans- 


rials 


in logistics. 


movement = 
ate 

- ae 

portation by Y 


By FLETCHER PRATT * ale 


E CAN'T lose. 
For three main reasons we can’t 
lose: three reasons which can be 


summed up under the headings of Flexibility, 
Military Capital, and Communications. Of helpless. The Japanese demonstrated it in 
these, only the third has really begun to pro-___ the capture of the Dutch East Indies. 
duce its effects—but those effects have al- Or so it seemed, for it is now clear that 
ready given us victories on the enemy’s door-_ this view was hopelessly old-fashioned and 
step in Sicily and the Solomons, and have _ the early success of the Axis was due to the 
made possible the battering from the air fact they were ready for war while we were 
received by the German and Italian cities. not. The idea that they had interior lines 
There is no possibility of the Axis trans- ignored two of the great modern inventions, 
porting an army across the ocean to invade ___ the airplane and the submarine. British and 
us. Our cities have not been bombed, and American bombers could reach out across 
those of England and Russia are no longer the whole German communications system, 
attacked effectively. and have already done it so effectively that 
That’s what having good communications’ the construction of locomotives and motor 
does for us—although, according to the trucks (which are communications equip- 
classical doctrines of military science, the ment) have No. 1 priority in Germany, even 
Axis communications are better than our ahead of weapons of war. The Japanese 
own. They have what are called “interior communications are by water; American 
lines”; they occupy great, irregular circles submarines have already canceled an en- 
of territory, while our forces are spread tire year’s Japanese shipbuilding program, 
around the outsides of both circles. to say nothing of losses inflicted by our sur- 
If we are attacking, the enemy can shift face and aerial forces. 
forces across the spokes of the wheel more That is, the Axis main lines of communi- 
rapidly than we can around the circumfer- cation are subject to attack while ours are 
ence. If he is attacking, he can concentrate not. The fact comes beautifully clear in the 
tremendous force on any spot and break the African and Sicilian campaigns. The forces 
circle before our forces can move around we put in there were insignificant in com- 
the long route. The Nazis demonstrated parison with the number of Axis troops 
this in the Polish campaign by destroying available, but those reserve Axis troops 
that nation while France and England sat’ stayed at the center of the circle while the 
men out on the rim took their licking. The 
* One of America’s leading military and naval snsus whee Mana Gee ae supply aes 
experts. Author or co-author of 15 books, in- The Germans, to be sure, had ideas about 
cluding “Sea Power and Today's War,” “Amer- this before the war started. They counted 
ica and Total War,” and The Navy Has Wings.” on disrupting our communications by the 
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ARTERIES OF VICTORY: these 


blood of successful war 


defense arcs in the Pacific and in Europe, carry 





of communication 


» troops 


lines across continental Europe, and our submarines whittle down the convoys that feed Japan 
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Allied bombers are smashing away 
at the vital rail lines of Axis Europ 


their U-boat cam- 
deadliest danger 

there was no 
battle fleet to back it up. The Allies in the 
Atlantic have been able to concentrate on 
the production of small anti-submarine craft 


irines ina 
been our 
i fatal fla 


onvoys under protection of the 


lanes from little escort carriers. The Japs 
can't do this If they try it, our big sur- 
face warships will kick in the teeth of their 
did during the campaign for 
they put their 


escorts as they 
Guadalcanal Moreover, if 
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We are shipping 80 times as much oil 
and oil products as in the last war 


stretching around the outside of 


equipment, and supplies that are the life- 


Although both Japan and Germany possess the theoretical advantage of operating on 


interior lines, their communications are much more subject to attack than ours. Our bombers blast German supply 


5 far-flung armies 
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production into escort craft, they will fall 
hopelessly behind in the race to build battle- 
ships and big carriers. Then there will in- 
evitably come a day when their surface ships 
will be driven from the sea and their whole 
communications system will collapse. 

It may collapse anyway, for the Axi~ com- 
munications systems have the peculiarity 
that they do not run to the right places, and 
cannot unless the Axis somehow gains sea 
power to reach outside its circles. Both 
Germany and Japan are short of many of 
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SHIP TRANSPORT 


Ship turnaround, U. S. to Europe, 
has been cut 2! percent under 1917 
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RANSPORT 


Our trains move more than four times 
as many soldiers os in World War | 


war. This was foreseen 
in both countries. Before the conflict, which 
they hopefully imagined would be short, 
they laid in stockpiles. With every day, 
these come nearer exhaustion. 

That is, in order to keep the war going 
they are spending out of capital, while the 
United Nations are working on current in- 
come. But the Axis exhaustion of its mili- 
tary capital does not stop merely with such 
matters as steel, in which Japan already has 
a shortage, and oil, in which a German short- 


the essentials for 
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AIR TRANSPORT 


Articles of great strategic importance 
are now carried by cir. Glider trains, 
successfully tried on the Atlantic run, 
may supplement the big freight planes 


ige will develop as the synthetic plants are 
hit from the air. It also concerns everything 
that goes to make up a war effort. 

At the beginning of the conflict, the Axis 
was far below the nations now united 
against it in military potential. Germany 
and Japan enjoyed an advantage only in 
having their potential fully developed for 
conflict. ‘‘We must win a short war or lose a 
long one,” said one of the greatest German 
strategists. The men around Hitler worked 
out a method by which they could gain what 
they wanted in a series of short wars. 

It consisted in throwing the whole 
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strength of Germany onto the least formida- 
ble opponent, winning so quickly that the 
opponent's resources could be taken over un- 
damaged and used in the next conquest. For 
a time it worked magnificently. The posi- 
tions gained in Czechoslovakia and the big 
guns from the Skoda works made the con- 
quest of Poland possible; the Polish antitank 
rifles and tanks from Czechoslovakia had 
much to do with the fall of France; alumi- 
num from the French factories and gasoline 
from French stockpiles carried the Nazis 
through the Balkans and into the Ukraine. 

What are the Germans fighting with to- 
day? In Africa our troops encountered 
tanks built for the French Army and ar- 
tillery captured in Russia. What are the 
Germans eating today? Food plundered 
from Poland, Greece, France, and the 
Ukraine, while the people of those countries 
are on a starvation diet. 

By their book, the system is perfect, and 
it would be perfect if they could keep it up. 
But it is a military version of the late 
Charles Ponzi's system of finance, which 
paid earlier investors out of money received 
from those who came later. Like Ponzi’s 
system, it began to cave in as soon as there 
were no more investors. When the Spit- 
fires halted the Nazis in the Battle of Brit- 
ain, they were forced to go hunting more 
plunder in Russia; when the Russians 
stopped them at Stalingrad, they began 
everywhere to be beaten. Similarly, the 
Japs were everywhere and instantly on the 
defensive when their latest attempt to ex- 
pand failed at Coral Sea and Midway. 

In the case of the Germans, at least, fail- 
ure to continue the advance entails far more 
serious consequences than the mere slow ex- 
haustion produced by their material losses. 
The method of living off the subject popula- 
tions can be continued for a long time, but 
these populations not only furnish the goods 
for the continued happy existence of Nazis; 
they also furnish the labor that produces the 
goods. If they don’t eat, if they are killed off, 
they can't work. 

As for replacing the lost slaves in the ter- 
ritories with more Germans, the answer is, 
what Germans? Before the war, Germany 
already had a declining birth rate in spite 
of Hitler's best efforts. The conquest of 
Czechoslovakia, Poland, and the Baltic states 
greatly increased the total number of Ger- 
mans by bringing in the German-speaking 
elements in these countries, but it did noth- 
ing to change this tendency toward declin- 
ing population. The terrific fighting in Rus- 
sia has now added to it another element of 
decline in battlefield deaths and disable- 
ments. Germany is the only country in the 
war today where the casualties, so far as 
they can be discovered, outnumber the 
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births. We think we are hard up for man- 
power because the draft is getting down 
toward fathers. Over there, they are drilling 
16-year-olds and have whole divisions of 
men over 45. Industry is allowed to keep 
only the physically totally unfit and a few 
essentiai mcenacers and highly skilled work- 
ers. In manpower, also, the Germans are 
spending their capital. The only thing that 
can save them is a series of new victories, 
with new conquests, new sources of labor. 

Though the Axis may win battles yet, and 
even minor campaigns, it seems altogether 
unlikely that there are any more great vic- 
tories or conquests in the cards for them. 
They labor under the fatal disadvantage of 
not being democracies; which is to say that 
they have no means of correcting mistakes. 
They have no flexibility in command. 

In the United States or Britain, when a 
leader falls down he is the target of a pub- 
lic opinion which can speak its mind and see 
to it that there is a change of methods. We 
have an instructive illustration in England, 
where the defeat in Norway brought about 
the fall of the Chamberlain government and 
its replacement by the administration of 
Churchill, with military changes. 

Among the Axis powers this couldn't hap- 
pen. The Nazis had a dreadful defeat in the 
Battle of Britain and another before Mos- 
cow in the fall of 1941. In the former, Her- 
mann Goering of the Luftwaffe was the man 
who made the mistakes; but he was too big 
a shot to be removed, so nothing was 
changed in policy or strategy and the Luft- 
waffe went right on being beaten. After the 
Moscow failure, a lot of generals were 
changed; but the new leaders had to sub- 
mit their plans for another campaign to the 
same old boss, Adolf the Great. Naturally, 
they had to accept his ideas and offer plans 
to carry them out; and those ideas as nat- 
urally took them straight to Stalingrad and 
El Alamein. It is the same in Japan. Any 
admiral in a democracy who lost such a bat- 
tle as Coral Sea would also have lost his 
job, for public opinion would have set up 
against him a pressure as irresistible as it 
did against the men caught napping at Pearl 
Harbor. But Japan is a military dictator- 
ship; Yamamoto stayed on the job and used 
the same methods to get himself the still 
more dreadful defeat of Midway. 

It is sometimes said that we can be de- 
feated only if we defeat ourselves, if we fail 
to apply our energies to make the most of 
what we have. It isn’t true. The people of 
the democracies want to win this war, and if 
their leaders fail to rouse them, fail to im- 
pose upon them the necessary sacrifices, it 
will become apparent from the progress of 
the war—and they will replace those leaders. 

We can't lose. 
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Its top five feet below 
present water level, the 
new stone weir extends 
from 400 to 1,400 feet 
out from Canada's shore. 
Left, cross section of 
the 40-foot-wide weir 


Weir Boosts Niagara Power 


j i INCREASE the hydroelectric-power 
output of Niagara Falls—and, incidental- 
ly, to preserve their natural beauty—a stone 
weir has been built across the Canadian half 
of the Niagara River bed. War industries on 
both sides of the border profit from an inter- 
national agreement, of which this project is 
part, to increase the amount of water used 
for power from 56,000 to 82,500 cubic feet 
per second. Diverting natural flow, the weir 
has raised the level of water going over 
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the American Fall one foot. Stretching of a 
cable to carry stones out over the swift cur- 
rent involved building a 2,200-foot causeway 
into the river from Goat Island, on which to 
set up one of the two towers. From this cable, 
stones as heavy as ten tons were dropped. 
Diversion of water by the weir makes the 
American Fall more beautiful than it has 
been in a generation, and retards erosion 
which has been rapidly changing the famous 
Canadian Horseshoe into an acute angle. 
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To the White House go the ten heroes of the production front to receive the 
hearty congratulations of the President and to be awarded Citations or Certifi- 
cates of Individual Production Merit for their invaluable contributions to the 
war effort. Later WPB Chief Donald M. Nelson gave a luncheon in their honor 
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By RAY MILLHOLLAND 


T REQUIRES no great imagination to re- 
construct the scene at Hitler’s headquar- 
ters on the night that the British Eighth 
Army blew the lid off at El Alamein. Rom- 
mel had just sent a wire to his boss, saying 
he had that mouthy little squirt, Mont- 
gomery, backed up against Alexandria and 
was about to blast him with those invincible 
German 88-millimeter tank guns and then 
sweep all North Africa bare of British re- 
sistance with a thousand tanks flying the 
black swastika. Heil Hitler! 

So the little house painter who had painted 
whole cities red with human blood crawled 
into bed to dream of his coming triumph on 
the morrow. Before dozing off, he had a few 
little details t» decide. No, he wouldn't 
head the triumphal parade through the 
streets of Alexandria. That might interfere 
with a previous date to stand in Red Square 
in Moscow and watch the Kremlin go up in 
flames. Let the little fathead Mussolini play 
stooge for him at Alexandria. Now for a 
good night's sleep 

But shortly after dawn the arch murderer 
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of all time was wakened by an apologeti: 
aide bearing a dispatch from Rommel. 

It read: “Two-thirds of my tanks de- 
stroyed by new secret weapon of the enemy 
Making strategic withdrawal to Halfaya 
Pass, where I propose to ambush and de- 
stroy the British Eighth Army. Heil Hitler!” 

That morning Hitler’s breakfast consisted 
solely of the fringe of his bedroom rug, 
which he tore off in great mouthfuls in frus- 
trated rage. They can't do this to me—me, 
The Fuehrer! 

Just the same, the British Eighth Army 
had done it. But not entirely on its own. Six 
thousand or more miles away, in the buzzing 
war factories of the United States, ten 
Yankee mechanics and engineers had eact 
furnished an idea which put an end for all 
time to Hitler's nights of dreamless sleep. 

Which one of these ten Yanks deserves the 
title of chief sleep buster to Hitler is neither 
here nor there. It was the combination of 
their ideas, skillfully employed by thei: 
tough fighting comrades of the British 
Eighth Army, that robbed Hitler of a vic- 
tory already counted in the bag and even- 
tually made second-hand merchandise out of 
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THE STORY OF TEN PRODUCTION HEROES WHOSE “BRAIN 


CHILDREN’ HAVE BECOME HEADACHES FOR THE AXIS 


every gun and plane and tank with which 
Rommel had started out to tour Africa. 

Perhaps the most spectacular of these 
Yank ideas was the one contributed by Clin- 
ton R. Hanna, of the vast Westinghouse 
arsenal at East Pittsburgh. A hair-raisingly 
short time—as the Army measures such 
events—-before the Battle of El Alamein, re- 
search worker Hanna left the East Pitts- 
burgh plant for one of the ordnance proving 
grounds with a new device almost as com- 
plicated as the now famous Norden bomb- 
sight. 

The device was transferred to a waiting 
tank. Hanna pulled on a suit of coveralls, 
fitted on a tanker’s helmet, and crawled 
aboard. 

The big tank lurched into motion, rum- 
bling toward the crest of a low ridge. Beyond 
that ridge, about two miles away, was the 
target, a board shack about the size and 
shape of a German tank, built low to the 
ground and no easy mark to hit. Up the 
back slope raced the tank, with Hanna 
strapped in the gunner’s seat, the ponderous 
war machine roaring and grinding and 
lurching erratically. Then over the top! 
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Suddenly, Hanna’s finger closed on the 
trigger. The tank’s heavy gun dived back 
on the recoil slide. The tank commander 
stopped his machine and peered down below 
at Hanna. 

“What's the matter, mister? 
slip?” 

“No, Captain. 
I let go.” 

Just then a walkie-talkie observer, sta- 
tioned in a bombproof shelter close to the 
target, piped up: “Direct hit. Target de- 
stroyed. Proceed to next firing problem.” 

How can the new Hanna-equipped Ameri- 
can tank make direct hits on enemy tanks 
two miles away while on the gallop? 
The arswer lies in a robot known as a gyro- 
stabilizer, which keeps the gun, barrel at 
a fixed elevation and the target in focus 
of the gunner’s telescopic sight despite the 
pitch of the tank. The gunner can fire 
quickly and effectively, making only slight 
manual adjustments when necessary. 

Without knowing at the time what a wow 
of an idea bit him, Dan Mallett, a machinist 
in the Borg-Warner Mechanics Universal 
Joint plant at Rockford, IIl., pitched another 


Your finger 


We were on the target. So 


75 








FIELD 
TELEPHONES 


Madison E. Butler's con- 
tribution to the war ef- 
fort is an automatic lamp 
indicator which, in the 
testing of Army field tel- 
ephone switchboards, has 
resulted in the saving of 
some 11,000 man-days of 
precious production time 


Photos by Office of War 
Information 


CASTINGS 


A new type of calipering 
= developed by Stan- 
ey Crawford, raw-material 
inspector at RCA's Cam- 
den, N. J., plont, is now 
saving from the junk pile 
13 out of 16 hollow cast- 
ings formerly rejected be- 
cause of faulty “coring” 


TANK GUNNERY 


Clinton R. Hanna, West- 
inghouse research work- 
er, developed a stabil- 
izer that makes it pos- 
sible for a tank to hit 
@ target two miles away 
while roaring full speed 
over rough ground. His de- 
vice helped rout Rommel 


COLD WELDING 


Walter Hill's invaluable 
process of cold-welding 
metal hasn't begun to be 
exploited. To date it has 
merely saved millions of 
pounds of copper, besides 
markedly increasing the 
range and accuracy of one 
of our automatic weapons 


WELDING 


The day ofter Pearl Har- 
bor, music-teacher Her- 
bert James patriotically 
became a steel-mill work- 
er—and then he went all 
out by discovering a new 
and better way of welding 
tungsten carbide tips to 
big shell-turning tools 


Yankee strike over the pan in that 
same battle. After the British Eighth 
Army had retreated for the last time, 
back from Tobruk to El Alamein, it 
was short of tanks, short of guns, 
and desperately short of shells. Every 
resource of the United States was 
strained to the utmost to re-equip the 
British Eighth Army before it was 
too late. 

Dan Mallett’s contribution was an 
idea for a new counterbore tool that 
opened wide a bottleneck in fuse- 
body production. Dan's idea was 
simple—just combining several dif- 
ferent tools into one. But nobody, in- 
cluding the company’s high-salaried 
production engineers, had thought of 
it before. Yes, Dan Mallett, hard- 
fisted Yank mechanic, pitched one 
down the groove that helped blast 
Rommel out of El Alamein and kept 
him back-pedaling for 1,600 miles. 
More shells, with Dan Mallett’s per- 
sonal sentiments attached, drove the 
German tanks back at Kasserine 
Pass; they kept on coming in in- 
creasing quantities until the Yank 
Second Army had to race like hell to 
beat the British Tommies—-also 
pitching fuse bodies a la Mallett— 
into Bizerte. 

Bad news is supposed to come in 
threes. Yes, and then some, maybe. 
Joe Kautsky, a 63-year-old toolmaker 
for the Link Belt Company, of In- 
dianapolis, Ind., is entitled to claim a 
little credit for giving Hitler at least 
one bad night. 

Joe’s company was making small 
hardened and ground precision parts 
for any of the big prime contractors 
who wanted them made “close’’ and 
made right. The only trouble was 
that contractors for both tanks and 
airplane engines, for instance, wanted 
at the same time all the production 
available from the same size grind- 
ing machines in Joe’s plant. That 
meant that some days a number of 
the larger grinding machines would 
stand idle while the smaller machines 
were smoking hot from overloading. 

Joe devised an entirely new type of 
spindle-nose attachment that would 
fit all sizes of machines, so that they 
could all be thrown into production 
of any size part. Joe’s spindle-nose 
attachment is now being used all 
through the war-production program. 
Heil Hitler! 

Coming in on a wing and a pray- 
er—! The Yank Flying Forts are 
able to do that, even with bullet holes 
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through every gas tank, because 
James A. Merrill, research chemist 
for the Goodyear Tire and Rubber 
Company, found another use for 
ladies’ stockings. That is all censor- 
ship will permit. One of Hitler’s 
worst nightmares. 

And just as though it weren’t a 
dirty enough trick to play on Hitler, 
keeping the Flying Forts flying after 
they were shot full of holes, along 
comes another Yank with an idea 
hotter than a depot stove for keeping 
their bombs dropping smack on their 
targets. Edwin C. Tracy, field service 
man for the RCA Manufacturing 
Company, Camden, N. J., plant, has 
developed a field-checking set that 
can be lugged right into a bomber 
just before taking off, so that its 
flight instruments can be calibrated 
to frog-hair accuracy. Now, in three 
minutes’ time, instead of the many 
days required to dismantle a plane’s 
flight instruments and put them 
through elaborate laboratory tests, 
Ed Tracy’s checking instrument can 
send a bomber roaring off the run- 
way with every bomb guaranteed to 
land where the bombardier points his 
Norden bombsight. The only one left 
guessing is Hitler. 

Walter P. Hill, a former turret- 
lathe operator and automobile-repair 
mechanic, and now a development 
engineer for the Wolverine Tube Di- 
vision of Calumet and Hecla Con- 
solidated Copper Company, of De- 
troit, has staged a one-man blitz all 
his own and there would be dancing 
along Unter den Linden tonight if 
Walter would only develop a perma- 
nent case of amnesia and forget all 
he knows about how to make cold 
metal weld itself to cold metal. 

Reduced to its simplest elements, 
Hill hit upon the idea of taking a 
brass tube and, with a small tool that 
costs about two dollars or less to 
make, closing the end of the tube 
without the use of any externally ap- 
plied heat, such as from a welder’s 
torch or a brazing flame. He starts 
with a cold piece of metal and finish- 
es with one end of the tube closed in 
a perfect metallurgical weld. After 
he had worked the bugs out of his 
process on brass tubing, he discov- 
ered the same process worked on 
steel tubing! 

There is no limit in sight, yet, for 
applications of the Hill process for 
cold-welding metal. At least a half 
dozen appli- (Continued on page 202) 
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PRECISION 
GRINDING 


Joe Kautsky, 63-year-old 
fool maker, figured out a 
new kind of spindle-nose 
attachment that fits all 
sizes of precision grind- 
ers, and thus enables them 
to be kept in round-the- 
clock service, working on 
ports of different sizes 


SHELL FUSES 


By combining a number of 
tools into one, machinist 
Dan Mallett came up with 
a new kind of counterbore 
tool that cracked open a 
bottleneck in fuse-body 
production. These fuses 
detonated the shells the 
Yanks dropped on Bizerte 


FUEL TANKS 


Because James A. Merrill, 
a Goodyear chemist, has 
found a new and highly 
secret use for women's 
stockings, Allied planes 
will still be able to wing 
their way home long after 
their gasoline tanks have 
been plugged full of holes 


AIRPLANE 
ENGINES 


Out at the Packard Motor 
Car Company, rookie ma- 
chinist George Smolarek 
startled the engineering 
experts by “telescoping” 
three operations into one 
and thus greatly speeded 
up production on British 
Rolls-Royce engine parts 


FLIGHT 
INSTRUMENTS 


A timesaving field-check- 
ing set that tests a bom- 
ber's flight instruments 
just before the take-off 
has been developed by Ed 
Tracy. In three minutes 
a bomber can be sent off, 
guaranteed to unload its 
eggs where they are aimed 





effective 
and easy 


os 

jaw 

The hand must 
held stiff 


y 
‘7 


i 

2 
go5 

a. 
4 : 


a ae 


at 


a 


GGRESSIVE defense 


K 








Playthings 
When Grandpa 
Was a Boy 


RANDFATHER'S toys were 
GS as representative of their 
time as ours are of today. The 
Old Toy Shop recently installed 
in the Museum of the City of 
New York exemplifies the new 
interest in mechanics, the desire 
for realism, and the urge for 
elegance characteristic of the 
19th century. Not only did car- 
riages and trains “go,”’ but little 
mechanical men and animals 
performed all kinds of activities. 
Dolls had real hair and rocking 
horses real manes. Bicycle seats 
were upholstered, some even 
fringed; and doll houses dis- 
played the Victorian passion for 
elaborate elegance. 


ROBOT CELLIST bows 
his cello realistically 
and plays a lively tune 
when wound. A ring on the 
bridge guides his bow 


MIRRORSCOPE, early 
“movie” device. Whirl the 
outer ring of prints and 
their swift, consecutive re- 
flection in the center 
mirror produces movies 


UNCLE SAM BANK. 
Put the coin in his hand 
press a button, and he will 
drop coin into a satchel 


WOODEN TRICYCLE of 
the 80's, built not so much 
for speed as for elegance, 
has wood frame and 
wheels, and a seat up- 
holstered in carpeting 


"REAL" COOK STOVE, 
wood-burning, with a 
stovepipe to carry off the 
real smoke, and equipped 
with an oven and real 
copper kettles for cooking 
a real Victorian meal 


Still ready for a gallop, this 
realistic Victorian rocking horse 
is one of the old playthings in 
the “toy shop” exhibit at the 
Museum of the City of New York 
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NEW ARMAMENT gives the Martin B-26 


Marauder deadlier fire power than ever. The 


latest model has twelve .50 caliber guns: 
one fixed and one flexible in the nose; two 
each in the upper turret and the tail (shown 
below); two each in the upper and lower 


fuselage; and two side guns 


NIGHT FIGHTER. Latest ver- 
sion of the famous Douglas 
A-20 Havoc and Boston attack 
bomber is a night-fighting ter- 
ror. The nose section, normally 
occupied by the bombardier’s 
compartment, houses a battery 
of .50 caliber machine guns, 
while other guns protrude from 
the belly. The British early dis- 
covered the night-fighting po- 
tentialities of the A-20 and 
adapted it for intrusion work 
over Nazi airfields—pouncing on 
bombers returning from raids. 
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FIGHTER TURNS PHOTOGRAPHER. Lock- 
heed’s F-5 (below) is the familiar P-38 
Lightning with guns and other equipment 
removed to make room for five high-speed 
cameras. Fully armed, the P-38 is the fast- 
est and one of the hardest-hitting planes 
in the air. Stripped down as the F-5, it 
must rely on its phenomenal speed as its 
sole protection. Its mission is to duck into 
enemy territory, get its pictures, and then 
scoot for home. Unlike the P-38, the F-5 
is a two-place plane, the photographer sit- 
ting ‘“pickaback” behind the pilot. 
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“Triches with Figures 


MAGIC SQUARES 


N INDIA, today, our soldiers may see little 

metal plates, bearing numbers arranged 
in squares, worn by the natives as amulets. 
These are “magic” squares, first con- 
structed by ancient Hindu and Chinese 
mathematicians, and believed to be endued 
with magical powers because of certain re- 
markable but purely mathematical proper- 
ties which they possessed. 

But no magic is needed to construct these 
squares. The simplest of them, that of the 
“odd order,” is as easy to make as counting. 

Draw a square. Mark it off each way into 
the same odd number of parts—here, for 
simplification, three in each direction. 

In the middle square of the top row place 
the figure 1. (See below.) Normal progress 
is diagonally upward to the right; when this 
is impossible, certain substitute moves are 
prescribed. For instance, moving upward to 
the right of 1 takes you outside the square 
above the third vertical column; therefore, 
the 2 is carried to the bottom square in that 
column. Similarly, the next normal move 
carries you outside the square in the second 
horizontal line, and so here you take your 
3 to the extreme left square in that line. 
When you find a square is already occupied, 
place the next number directly below the one 
preceding it. Your 4, then, is set directly 
below your 3; your 5 and 6, in a line upward 
to the right of 4. When, as in the next in- 
stance, the normal move carries you outside 
the square both vertically and horizontally, 
you place the next number, as you did in 
coming to an occupied square, directly below 
the preceding number. This puts 7 in the 
middle square of the right column. Your 8, 
falling to the right of the top line, is carried 
to the extreme left square; and your 9, 
similarly, falling above the second column, 


The method of making any odd-order square ex- ~ 


the text is illustrated below. And 
square, right, notice that 
squares of smaller odd 
certain “magic” qualities 


plained in 
in the seventh-order 
the inner concentric 
orders also possess 





must be carried to the bottom square. Your 
square is now complete. 

Because it is divided into three parts in 
each direction, this is called a magic square 
of the third order. Squares of any odd 
number may be made in the same way. 

In these squares the ancients noticed many 
remarkable properties. In any straight line 
—vertically, horizontally, or corner to cor- 
ner, the numbers add up to the same total, the 
magic constant. The number in the middle 
square is always the middle number in the 
series. The sum of any number and its op- 
posite with respect to the center square is 
the same throughout. You may add any 
number to every number in the square with- 
out changing the properties of the whole. If 
you look for them, you may find other magic 
qualities in the square. 

This square may be varied without chang- 
ing the interrelations of the numbers. Ro- 
tation on a plane in angles of 90 degrees 
forms three variations; reflection in a mir- 
ror from all sides provides four more equiva- 
lent squares. 

There are other types of magic squares 
and different ways of making them. Making 
squares of any even order calls for another 
procedure from that detailed above, and de- 
mands separate treatment. 




















Industry Uses 3,000 Types of Files 


Hand Tool 


JEAN ACKERMANN 


INGS, propellers, engines 

WV peostisuns every inch of our 
warplanes needs a filing job be- 
fore it is ready for action. Tiny 
Swiss Pattern files are used to 
form dies and to clean out slots; 
a curved-tooth file roughs down 
a wing surface; a rasp trims the 
edge of a propeller—and 2,000 
other files perform special jobs 
necessary to put a plane into the 
air. 

But it isn’t only in aircraft 
building that files are “musts.” 
They are needed to smooth shells 
and gun barrels, to sharpen farm 
tools, to make emergency repairs 
in combat zones, and to do a 
wide variety of general mainte- 
nance work in the shipyard and 
factory. On an increasing number 
of counts, the “stepchild of the 
machine shop” is becoming a 

Nicholson File Company, Providence, R. I. highly respected war weapon; to 

perform the many tasks that are 

Once the “Stepchild of the Machine Shop,” _ being assigned to it, it is made in 
no less than 3,000 specialized 

the File Has Now Become a Much-Respected types, varying ia size and shape 
and in the qualities of coarseness, 








“Weapon” of War on All Industrial Fronts 
SOME OF THE MANY TYPES OF FILES AND THE 


Thes@ photomicrographs Essential differences 
show the patterns of ao .. between a single-cut 
regulor single-cut file , ee and a double-cut file 
(beléw), a double-cut i , ; are: the first leaves 


file flower right), and " ~e a smoother surface; 
@ w@od rasp [at right) ‘ pa the second cuts faster 








of Mechanized Warfare 


angle, and pattern of their cutting teeth. 
Today’s file, for instance, may be either 
needle size or two feet long; it may be 
square, round, triangular, or wedge-shaped; 
and it may have anywhere from four to 350 
teeth to the inch. In general, however, files 
average from eight to 14 inches in length 
(except the precision-made Swiss Patterns, 
which average six inches), and have teeth 
that are standardized into one of four cuts 
and arranged in any of five patterns. In 
structure, all 3,000 types are basically alike, 
and all pass through the same six steps of 
manufacture—which have now been mecha- 
nized to lightning speed and hairbreadth 
precision by the ingenuity of such American 
file makers as Nicholson, Heller, Disston, 
Plumb, Atkins, and Simonds. While some 
details of manufacture are closely guarded 
secrets, the main steps are simple ones and 
standardized throughout the industry. 

Following the well-known 10-inch flat file 
through the processes of its manufacture 
gives a good picture of file making in 
general. 

To begin with, a file may very often have 
to work on hard metals, so only the best 
high-carbon steels are considered suitable 
“file steel.” Steel mills deliver the metal to 
the file maker in specially shaped bars, 
which are promptly sheared into rough 
blanks a half inch longer than the finished 
file will be. A file’s rated length includes 


JOBS THEY PERFORM 


At right is o descriptive list of only a very few 
of the many hundreds of files which, varying in size 
and shape, and in the coarseness, angle, and pattern 
of their cutting teeth, are speeding up war produc- 
tion in the factories, shipyards, and farms of the 
nation. The first eight files shown at the right are 
single cuts; the rest are double cuts. The diagramed 


sketch below shows the principal parts of a file 


Tans 





HEEL OR 
SHOVLOER 





Pramas BODY OR BLADE 
\ 
POINT 


only the cutting blade, exclusive of the metal 
handle, or “tang,’”’ which is formed under a 
trip hammer into a two-inch projection 
tapering sharply to a blunt point. 


Three Square 


Round 


Since the blank is too hard and brittle to 


have teeth cut into it, it is placed in an an- 


Taper or Three 
Cornered 

Slim Taper 
Extra Slim m~ 
Taper 


Double Extra 
Slim Taper 


Shorpening mill, ice and Cirey- 
Or Saws, axes, implements 
knives, shears, tools; lathe 
work; draw filing; Polishing 


Sharpening sows 
milling cutters eee 


Sharpening circular, cross-cut 
and buck saws 


Sharpening fine-to. 
“tooth h 
and hack saws 


Sharpening fine-tooth saws 
scossarsttaiesiteestinieenteeeemess 
Filing M-sho 
Ped teeth 
Cut sows wins 


Sharpening £f0$s-cut saws of 
the great American type. Also 
wood or buck sows 


Filing teeth of Pit or frame saws 


a 9eneral-purpose fil 
le 
for flat s, tfaces esi 


c———] Another General-purpose file 


for angles, corners flat surfaces 


Keyways, slots and narrow 
work 


ee 


=> Narrow work requiring thin 
file Making keys 


Corners, Groove 
slots 

ee 
Acute angles, corners, 
Grooves, notches 


5, keyways, 


Holes, shaping aie f 
surfaces 


Concave corners, crevices 
rounding holes : 


Cleaning out acute angles 
corners, slots ‘ 


The most common types of files— 
without which most machine shops 
could not operate efficiently— 
are the cant, flat, square, round, 
half-round, taper saw, warding, and 
pit, reading from A to H at left 
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BLANK File making begins with the shearing of 

high-carbon steel bars into the approx- 
imate lengths and widths of the finished files. 
The operator above is shown inserting a pair of 
bars into the cutting machine. Bars are delivered 
to the file maker specially shaped for cutting 








SMOOTHING To give them their final finishing 


before teeth are cut into them, 
the blanks cre ‘stripped, or drawfiled by pulling 
a file sideways across them at a fixed pressure 


nealing oven, heated to about 1,425 degrees 
F’., and then left to cool. It is then mechani- 
heat 
surface. 
are is shifted around so that the chisel can cut 


cally straightened out to remove 
warp” and ground to a smooth 
Remaining microscopic 


irregularities 





— 
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TANG A file has two main parts: its blade, or cutting 

surface, and a bluntly pointed end, which is 
called the tang. Shaping the tang is done with a drop 
hammer, which delivers about nine strokes to the top and 
sides of the end of the blank. Unlike the piece above, 
blanks are usually tanged before their teeth are cut 








CUTTING A power-driven chisel set at an angle to 

the longitudinal axes of the blanks comes 
down on four of them ct the same time. With each stroke 
of the chisel, blanks are inched forward for next cut 


the foundation inches forward to await the 
next cut. This first cutting takes but a few 
seconds. If the file is to be single-cut, it is 
now ready for hardening. If double-cut, it 


another set of ridges at a different angle. 


‘stripped” away by pulling a sharp file side- 
Ways across the blank. 

In the cutting machine, the blank, along 
with three other similar blanks, is fastened 
on a zinc-covered lead foundation. Above is 
a power-driven chisel which comes down re- 
peatedly on all four blanks to form razor- 


edged ridges. With each cut of the chisel, 


Other, less common, files must be made in 
different types of machines. The coarse 
teeth of the rasp are individually formed 
with a heavy punching tool; the ridges on 
a curved-tooth file are milled on a circular 
cutter; and the tiny teeth of the Swiss Pat- 
tern group must be cut with the most exacting 
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GRINDING After blanks have been straightened 

to remove the “heat warp," they are 
placed on a circular revolving platform where, one 
by one, they are brought under a grinding wheel for 
rough finishing, preparatory to having their teeth 
cut. Water cools the blanks as they leave grinder 


ANNEALING Because the high-carbon steel blank is 

much too hard jo permit the cutting of 
the file's teeth, it must be heated in an oven to 1,425 
degrees F. and then allowed to cool slowly. This an- 
nealing, which takes nearly an hour, gradually reduces 
the blonk's resistance to about a 90-B Rockwell hardness 


TESTING Steel of 53-C Rockwell hard- 

ness is drawn across files to 
determine depth of their bite. Files are 
then "rung" by being hit on steel block 


REHARDENING After a 

few min- 
utes in a molten-lead bath, 
the files are soaked in brine 


CLEANING This is done by hold- 

ing the file under a 
sandblasting hose which spews out 
silicon at a pressure of 180 pounds 


care and accuracy on precision machines. 

On a single-cut file, the ridges lie across 
the file at an angle to the longitudinal axis 
of between 65 and 85 degrees. If the file is 
double-cut the first set of ridges is cut at 
only a 40-degree angle, with the second set 
crisscrossing the first at a 70 to 80-degree 
angle to the longitudinal axis. Generally 
both edges of a file are given a single set of 
ridges, although in some instances one edge, 
or even one face, may be left blank to pre- 
vent damage to adjacent metal when the 
file is being used on a small job. 
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The coarseness of a file is determined by 
how close together its teeth are. Cuts of 
Arnerican Pattern files range from the pin- 
point surface of “double dead smooth” 
through “smooth,” “second cut,” “‘bastard,” 
“coarse,” to “die,”” which has teeth about a 
sixteenth of an inch high. The fine cuts of 
Swiss Pattern files range from No. 00 to 
No. 6 (very smooth), while curved-tooth 
files run from “standard” through “fine” and 
“smooth” to “dead smooth.” It must be re- 
membered, however, that the grain of a file 
varies with its length, so that the various de- 
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grees of coarseness are purely relative. 

After its teeth are cut, the file is re- 
hardened by being coated with a paste that 
shields the teeth from oxidation, and then 
being dipped up to its tang in a lead bath 
maintained at 1,425 degrees F. After a few 
minutes it is withdrawn and plunged into a 
brine bath at 80 degrees F. Emerging from 
this, the file is as hard as any metal it may 
encounter. 

Washed with high-pressure sandblasting, 
and oiled, the file is ready to be tested. The 
standard “workout” is several strokes on 
a block of high-carbon steel (53-C Rockwell 
hardness) to determine the depth of its bite 
and the length of the shavings. If it passes 
that test, it is then “rung” (struck sharply) 
on a second block, to determine whether it 
has incurred any water cracks in the brine 
bath. If found to be flawless, its tang is 
oven-tempered for greater strength, and the 
entire file is then given a rust-preventing 
coat of oil preparatory to shipping. 

Choosing the right file for a job can usual- 
ly be done merely by observing the length 
of the file, for it is the length that governs 
the width and depth of the tool as well as 
its coarseness. Other things being equal, a 
long file should be chosen for rough work; a 
short one for delicate work. 

But what most sharply distinguishes files 
from each other, and from rasps, is the 
character of the tooth cut. Each of the 


five patterns—single-cut, double-cut, rasp, 
curved-tooth, and Swiss Pattern—has its 
own sphere of work where another file is un- 
able to compete. Take the simple single-cut 
file. Its one set of ridges do clean work and 


leave a smooth, even surface. But it does 
its work slowly. Consequently, single-cut 
files are, for the most part, restricted to 
finishing stock where a smooth surface is 
desired, removing thin layers of stock from 
large areas, and sharpening cutting tools. 
Variations of the single-cut tool are used 
for the first two tasks; for sharpening, there 
is a group of specially shaped saw files, such 
as band saw, pit saw, and crosscut files, each 
designed to fit snugly into the gullets of the 
teeth of some saw. Another single-cut type 
is the lead float, whose coarse, widely spaced 
ridges make it particularly suitable for soft 
metals such as lead, babbitt, and brass, 
which would clog finer-toothed tools. For 
lathe filing, there is a special long-angle, 
single-cut file that quickly clears itsel. ‘“£ 
metal shavings while in action. 

With their hundreds of tiny teeth, double- 
cut files work faster, though less smoothly, 
than single-cuts. Available in every con- 
ceivable geometric shape, they can meet 
almost any filing need, and are a universal 
fixture in the machine shop. 

The rasp is to wood what the file is to 
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metal. Its coarse, widely spaced teeth can 
take a good bite out of soft surfaces such as 
wood, plastic, aluminum, and leather with- 
out becoming clogged. Varying in its coarse- 
ness, the rasp is an indispensable tool of the 
blacksmith, woodworker, plumber, and shoe- 
maker. Even the aircraft industry is using 
a new rasp specially designed for quick fil- 
ing on aluminum propellers. 

Curved-toothed files, newcomers in the 
field, were originally designed and success- 
fully used for smoothing the rounded sur- 
faces of auto bodies. Now they are doing 
the same job on airplanes. These flexible 
files, worked in a special holder, will con- 
form to concave, convex, or level surfaces. 
One version, with a standard cut on one face 
and a fine cut on the other, is a regular tool 
for boat mechanics and ground forces at air 
fields. 

Swiss Pattern files are actually only 
miniature double-cut files, but being made 
with precision machines, and possessing a 
much greater accuracy than the American 
Pattern types, they are grouped separately. 
They are used for shaping industrial dies 
and tools, and are a necessity to the watch- 
maker, jewelery maker, locksmith, dentist, 
and other technicians dealing in delicate 
metal work. Some of the unusual shapes in 
which these files come are exclusive to the 
Swiss Pattern group. 

Because of the great demand for speed 
in wartime production, files are likely to be 
looked upon as “expendable’’—to be dis- 
carded at the first sign of wear. Normally, 
however, by taking a few simple precautions 
—each involving but a few seconds—the 
life of a file can be greatly prolonged. 

To keep it in good cutting form, apply the 
file only to the material for which it is in- 
tended, use the recommended stroke, and 
store the tool in a file rack whenever it is 
not in use. Because they are brittle and 
their cutting edges are exposed, files are 
easily damaged by rough, careless handling. 
Premature dulling of the teeth is likely to 
be caused either by filing too fast or using 
too little pressure on the work. Experts 
suggest a slow, uniform stroke, with just 
enough pressure that the teeth do not be- 
come glazed from sliding over the work. 
Except on soft metals, a file should not be 
dragged over the work on the return stroke. 
As it is designed to cut when moving for- 
ward, dragging blunts the edges. Periodic 
oiling will add to the file’s life, and wrapping 
it in a newspaper when it is being carried 
is well worth the trouble. 

Stripped teeth are likely to result from 
using too much pressure, from filing work 
that “chatters” because it is not held in a 
vise, from a fast, choppy stroke, or by using 
too coarse a file for the work. Clogged 


POPULAR SCIENCE 





teeth can be remedied by using a file card 
or a soft steel pick, after which the tool should 
be washed in a hot solution of washing 
soda and thoroughly oiled. For soft metals, 
which tend to stick to a file’s teeth, use 
tools with widely spaced teeth, chalk the 
teeth before starting, and drag the file 
slightly on the return stroke to clear the 
teeth. 

Files should never be dropped haphazardly 
on a bench, nor should they be kept loose in 
a drawer along with other tools. The cut- 


ting edges of a new file are as fragile as the 
edge of a razor, and can be easily chipped 
through mishandling. 

A good trick adopted by expert mechanics 
to get the best and longest service from files 


is to reserve new ones for use on the softer 
metals, such as copper and aluminum, before 
beginning to use them on harder metals. In 
any case, it is a good plan to stick a square 
of adhesive tape on the heel of each file and 
mark it to show the type of metal on which 
the file is to be used. 

Under no circumstances should a file be 
struck against a vise or other object in an 
effort to clear the gullets. That is the quick- 
est way to break the teeth, the file, or both. 

Be sure that the tang of a file is firmly set, 
so as to avoid breakage and insure accurate 
work. If the handle is loose, hold the blade 
of the file in one hand, free of any other sup- 
port, and tap the end of the handle with a 
mallet. 


SPECIAL FILES DO SPECIAL JOBS FOR VICTORY 


Curved-tooth files, compara- 
tive newcomers in the field 
and originally designed for 
work on curved auto parts, 
es shown at left, are now 
performing the same job on 
airplanes. Held in a special 
holder, these flexible files 
can conform to concave, con- 
vex, and also level surfaces 


A half-round file smooths 
the inner surface of a col- 
lector ring used in elec- 
tric motors and generators 
made by Westinghouse Elec- 
tric & Manufacturing Co. 


Files are also vital to the 
building of these gigantic 
marine turbine ‘bull gears,” 
which, although 13 feet in 
diameter, must be construct- 
ed with watchlike precision 






































AIR HOSE 





SUBMARINES CAN BREATHE with this air- 


supply conduit invented by Fréderick Gray, of 


Cheltenham, England. Occupants of the sub- 
merged vessel can release the apparatus when 
it would be too dangerous to surface the craft. 


CALTROPS, spiky steel stars which were 
strewn on ancient battlefields to impede cav- 
alry, have a modern counterpart in a device 
proposed by William J. McDonald, of Kansas 
City, Mo., for use against tanks. Cuplike stars, 


The device consists of a flexible hose 
attached to a float which rises to the 
surface when the conduit is set free. In 
addition to providing an air line, the ap- 
paratus might be used as a means of in- 
dicating the location of a submarine 
trapped on the ocean floor, or even afford 
a means of communication with the crew 
from rescue vessels on the surface. 


each having six barbed points, would be 
stamped from heavy steel sheets or plates. 
Planted in the path of enemy tanks, they 
would rock on their curved bottoms when 
rolled upon, jamming their barbed spikes 
into the tank tracks and crippling the 
running gear. 
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A “GLASS-HOUSE” PLANE, designed to 
give the maximum amount of transparency 
compatible with good design, has been pat- 
ented by R. W. Palmer, of Whittier, Cal., 
and assigned to Vultee Aircraft. Its fuse- 
lage skeleton is a framework of metal ribs, 
which are arranged in a crisscross pattern 
to form diagonally spaced panels. Plexi- 
glas fills in the openings. The plane would 
be a boon to photographers and observers. 


A GRENADE GUN, looking 
very much like the blunder- 
buss of old except for the ab- 
sence of a flaring muzzle, is the 
invention of S. D. Long, of 
Laurel, Md. The weapon is rifled 
along the bore, which is big 
enough across to accommodate 
the average hand grenade. Gre- 
nades for the gun are ribbed to 
take the grooves along the bore, 
imparting greater accuracy in 
flight. Propulsion for the gre- 
PROPELLING CHARGE nade is snail by a small 
powder charge. 























THIS BOMB-REMOVER is 
the brainchild of Fiorello H. 
LaGuardia, New York’s may- 
or; Thomas Rochester, of 
Tuckahoe; Hyman Barron, of 
Laurelton; and John Gibala, 
of Little Neck, N. Y. Its 
novel feature is the strong 
steel-mesh enclosure for hous- 
ing an unexploded time bomb 
or other infernal machine, so 
that a premature explosion 
will cause little damage. 
Spherical inner and outer ex- 
plosion chambers are pro- 
vided, as well as a support for 
the explosive at the center of 
the container. The apparatus 
was designed to cut down the 
pressures of explosive gases, 
which travel radially. 
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Regimental standards like the one above are smalier 
than “colors” and come with a fringe of tassels. Both 
types of flags use the same basic pattern, the Great 
Seal of the U. S., with coats of arms and crests added 


ITH almost incredible nicety of detail, a 
W sate of 100 skilled embroiderers, working in 
two shifts at the Philadelphia Depot of the Army 
Quartermaster Corps, is turning out thousands of 
banners for military units and high officials, from 
Presidential flags down to regimental colors and 
troopship ensigns. 


Regimental “‘colors,”” which are 4's feet by 5%: 
feet, are made of wool unless silk is prescribed, 
are never adorned with tassels, and are carried by 
unmounted units on drills, marches, and other 
service. Tasseled regimental “standards,"’ measur- 
ing three by four feet, are carried by mounted and 
motorized units. All ornamental colors and stand- 
ards employ the same basic pattern—-a modifica- 
tion of the Great Seal of the United States with an 
eagle clutching an olive branch in one talon and a 
bundle of arrows in the other. If a regiment has 
a coat of arms and a crest, or badge, the former is 
woven into the shield before the eagle, and the 
latter is set above the bird’s head. The background 
color is determined by the branch of the service. 

The needleworkers sit at long wooden frames 
reminiscent of the old-fashioned quilting frame 
As the banner is worked, the rollers to which it is 
attached are turned, so that finished portions are 
gradually wound back out of the way. Although 
the work is necessarily of the most meticulous 
kind, these expert embroiderers can turn out 15 
regimental standards a month, as well as dozens 
of other ornamental flags, 
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1 With an officially approved water color 
of an Air Force Bombardment Group 
coat of arms propped up on her table as a 


guide, one of the skilled women workers 
traces its design on paper with tiny holes 


2 The finished paper pattern. All other 

elements that go into the design—the 
crests, mottoes, scrolls, and eagles—must 
be outlined on sheets of paper in the same 
way, then transferred to a silk foundation 


3 Patterns being traced onto a silk sheet 

by pouncing. Black chalk is sprinkled 
over the pattern, leaving a series of dots 
on the cloth, which are connected by pencil 
to mark position of each individual stitch 


4 The embroidere’, leaning over a wooden 

roller, now stitches the entire design. 
Using more than 200 colors—30 on the 
eag!e alone—she will work 45 days on a 
“color,” and some 30 days on a standard 





To make this “clock,” first 
cut out of cardboard a disk 
and u square. Now carefully 
transfer to the disk the 
material contained within 
the dotted circle shown at 
the right. Then transfer to the 
square the material appear- 
ing outside the dotted cir- 
cle. To join the two pieces 
of cardboard, pass a pin or 
a dressmaker's snap through 
the center of each, making 
sure disk is attached loose- 
ly enough to revolve easily 


for telling the time 
of night by the stars—a 
“clock” simple enough to 
be used by any 10-year- 
old youngster—has been 
designed by Dr. Roy K. 
Marshall, of the Fels 
Planetarium, Philadel- 
phia. Facing directly 
north, the time seeker 
holds the card with its 
marked edge uppermost 
and horizontal. He then 
turns the revolving disk 
until the position ot the 
Big Dipper as represent- 
ed upon it corresponds 
with that of the actual 
constellation overhead. 
By locating on the outer 
circle the point that 
represents the current 
date, the hour of the 
night can then be read 
from the inner circle 
within a margin of error 
of only a few minutes. 


As RDBOARD device 
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KEEP THIS SIDE—~ 4° POINTING NORTH 


Easy to make and use, this novel 
star clock offers an interesting 
way of telling the time by the po- 
sition of the Big Dipper, which 
is always visible on clear nights 








Detailed captions 
published by the 
Germans along with 
this picture warn 
the Allies that a 
European invasion 
will encounter mine 
fields (offshore), 
borbed-wire entan- 
glements (2), and 
then finally tank 
traps (3). Addition- 
al coastal defenses 
ere “ack-ock"” guns 
(5), airfields (6), 
and sub bases (7). 
Defenses (4) and (8) 
ore unidentified 


Germans captioned 
the picture below: 
“Tank traps. High 
fortifications of 
most modern type 
pinned the enemy 
down on the strand 
as early as the re- 
treat from Dieppe" 


“ 


> 


a re oe, 


Nazi Pietures Reveal 


Defense Preparations 


HE drawing and photographs on this page, which 

recently appeared in “Signal,” Herr Goebbels’ Eng- 
lish-language propaganda magazine, are that master 
mind's idea of an effective counterattack in the war 
of nerves. With characteristic heavy-handed German 
subtlety, they were intended to impress Allied readers 
with the impregnability of Europe’s west-coast de- 
fenses, and to suggest, of course, that invasion could 
result only in something approaching national suicide. 


To the photo below Goebbels added the warning: “Along the 
Arctic, Atlantic, and Mediterranean coasts, from Norway. . . 
to Greece, thousands of these pillboxes have been built" 





Snapping TNT in Action 


S KILOGRAMS OF 
EXPLOSIVE UNDER 
TEST IN GLASS OR 
PLASTIC TUBE 
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In this rotating-mir- 
ror camera, light 
from the explosion 
strikes a revolving 
mirror and is then 
reflected onto the 
film in the drum. 


Above, hung before 
the camera window 
- 3 of the explosion 
/ 2 
ee aU Be | chamber is a tube 
TMENTS holding a charge 
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» MOTOR 
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Camera shows explosions are not simultaneous 
blasts, but travel from grain to grain up the 
cartridge. Below: In the rotating-drum camera 
the film, mounted inside, rotates with the drum 
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PRISM ADJUSTING SCREWS 


CTION snaps of TNT are shot by these 
two cameras, among the fastest in the 
world. The rotating-mirror camera is ten 
times faster than the earlier revolving- 
drum model, although that was swift 
enough to record the fastest explosive 
known. Perfected by Dr. Robert W. Cairns, 
director of the Hercules Powder Company’s 
experiment station, Wilmington, Del., both 
cameras are used there to record detona- 
tion waves traveling five to 25 times as fast 
as sound. In a specially built explosion 
chamber a charge in a glass tube is hung 
near an opening facing the camera and 
detonated by remote control. From the film 
experts later study what has happened at 
every instant of the explosion, even to one 
ten-millionth of a second. This study of 
the behavior of explosives is invaluable in 
determining which is best for each job, 
from coal mining to blowing up a ship. 
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OTTERY making is one of the oldest 
p American handicrafts. The Indians made 
vessels of native clay long before the white 
man came, and among agricultural tribes, 
like the Pueblos of our Southwest, the art 
was highly developed. Neither their designs 
nor their technique changed when the white 
man brought European culture and the pot- 


POTTERY 


Photos by Te Ata, Clyde Fisher, Harold Kellogg, 
and American Museum of Natural History, 
courtesy of Natural History Magazine. 


ter’s wheel to America. Indians still form 
their pottery entirely by hand, of coils of 
wet clay, each exactly long enough to reach 
around its section of the jar. 

Among the best Indian pottery is the 
celebrated black ware of the Pueblos of San 
Ildefonso, N. M., examples of which are on 
exhibition in many museums. It has a sheen 
like that of black lacquer, and the designs 
are rendered in a soft, frosted surface. Most 
famous, perhaps, of the pottery makers of 
San Ildefonso are Marie Martinez and her 
late husband, Julian, of whom these pictures 
were made in the San Ildefonso pueblo. 
Marie makes the pots and, until his recent 
death, Julian decorated them. The designs are 
in many cases adapted from those of the old 
3asket Makers, who preceded the Pueblos. 
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MOLDING 


When the clay is found, the Pueblos devoutly sprinkle blue-corn meal over 
the bed. After it has been pulverized and winnowed, the clay is mixed with 


fine sandstone and water, and kneaded (1!) to the proper consistency. On the base of the jar, made 
like a mud pie, coils of wet clay (2), each pinched off to exact length without measuring, are laid 
atop one another (3), and shaped finally with a gourd spoon. Molding takes about eight minutes; 
then the jar is sun-dried. For luster, a thin clay paste is brushed on (4) and the surface polished 





KING..INDIAN STYLE 


PA A watery paste of white earth and plant gum is used for deco- 

rating; brushes are made of yucca leaves (5). The designs, sketched 
in freehand (6) always come out even. After the firing process, this white pattern 
will appear as a soft, frosted finish, and the red body will have become a shiny black 


FIRING Forty or 50 pieces cre placed on a grill for firing (7). Metal sheets protect 

the jars from contact with the fuel, dried dung, which is piled over them (8). 
Set with cedar bark, the fire burns vigorously for 20 minutes (9). Banking with fine fuel 
drives thick smoke into the clay, and the carbon imparts the high, black finish. The sheets 
removed, ashes are thrown on the kiln. When cool, the jars ore token out and dusted off 
(10) to reveal the beautiful luster that has made the pottery of San Ildefonso famous 
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““MANIPULATOR” is the simple name for 


this machine that holds seven-ton gear 
blanks in any position for welding. By shift- 
ing parts to be welded so the operator will 
be above them, all welds can be made down- 


WORKBENCH STORAGE BINS made by 
the Gordon L. Hall Co., of Old Lyme, Conn., 
save time for assemblers by keeping parts 
handy. They are made in several sizes to 
suit various jobs 


ward. This is much faster than overhead 
welding, and it can be done by men with 
less experience. Westinghouse employs this 
machine to speed the production of power- 
transmission gears for cargo ships. 


ELECTRONIC BRAZING of carbide tools 
now is possible with new equipment mar- 
keted by the Carboloy Co., of Detroit. Based 
on new General Electric 500,000-cycle elec- 
tron-tube oscillators and available in five 
and 15-kilowatt sizes, the equipment fea- 
tures induction coils of several shapes for 
various kinds of work. Brazing is said to 
be faster, cleaner, and cheaper this way. 
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By 
Alden P. Armagnac 


LAMING from stem to stern, a cargo ship to 
laden with munitions gave New York fy 
Harbor several hours of tense excitement 
one Saturday evening last spring. Police and 
air-raid wardens spread the alarm along the 
waterfront to open household and factory 
windows—and then stay away from them— 
for fear of a devastating explosion. Crews 
of fireboats and tugboats risked being blown 
sky high, until the ship was towed to a 
remote spot and scuttled in water deep 
enough to put out the blaze. 

Newspapers headlined the spectacular 
event. But few knew the behind-the-scenes 
story that follows all such marine misad- 
ventures. The place to find that out is 
“Hydro’’—the Navy’s Hydrographic Office 
at Suitland, Md., which serves as the 
Government’s clearing house for up-to-the- 
minute maritime information. 

Advised of the derelict’s position by tele- 
type from official New York headquarters, 
Hydro relayed details to Washington and 
Boston radio stations. Shortly the warning 
went crackling through the ether to vessels 
at sea on a scheduled “BAMS” program— 
“Broadcast to Allied Merchant Ships.”” Next 
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MAKING A HYDROGRAPHIC CHART 


First step is to make a “boat chart” from the 
soundings taken by a survey vessel. Soundings 
were taken at regular intervals from a boot mov- 
ng at constant speed over a fixed course. 
depths ore recorded at points shown by div 


The 


cers 


A section of the completed chart is trons- 
ferred to a part of a large copper plote [in 
background) by the girl operotor of this ponto- 
raver, who traces the lines of the original. 
tte are used in inserting place nomes 
day, substantially the 


peared in the Hydrographic 
Memorandum.” It read 
“NEW YORK HARBOR, 
WRECK, BUOY ESTABLISHED 
Lighted Buoy 29A, colored black and 


same message 


Office's 


ing a quick-flashing light of 20 candlepower, 
1943, in 45 feet 
from Robbins Reef 


was established on April 25, 
f water, 1,225 yards 56 
Light 

east of 


995 


showing above water.” For good 

the warning also appeared in Hydr« 

ly “Notice to Mariners,” another of its 

valuable publications for seafaring men. 
Finally, in case there is me 

prospect of removal of such 


navigation, official charts of 
lo” , 


ap- 
Daily 


SUNKEN 
Wreck 
show- 


The buoy is located about 225 feet 
a wreck which lies approximately 
northwest and southeast with superstructure 
measure, 
s week- 


in- waters, 
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2 After a careful checking to see that it agrees with 
the survey dota, the figures on the boat chart are 
transferred to a ‘smooth sheet.’ Here they are combined 


with the results of other observations mado in the area, 
to furnish all the information that mariners need 





- 


will 


5 Sprawled across the nearly completed master sheet 

of copper, an expert craftsman tools in fine lines 
thot represent mountains, reefs, and other topographical 
features. Painstaking as his work is, a mistake can be 
corrected by hammering the soft copper upon an anvil 
stamped with the necessary correction 
which may be a pictorial symbol for a 
derelict, a lozenge and a sunburst for a 
lighted buoy, and the letters “Qk Fl G” for 
quick-flashing green. Newly established 
lights and other aids to navigation are in- 
serted in similar fashion. 

Perhaps this may be getting ahead of 
the story. Preparing the original charts 
themselves constitutes one of the most re- 
sponsible duties of Rear Admiral G. S. Bryan, 
Hydrographer of the Navy, and of the 
Hydrographic Office which he heads. For 
victory in battle and safety in little-known 
warships and cargo vessels alike 
depend upon the accuracy of these “road 
maps of the sea.” 

Some idea of war demands upon Hydro 
may be taken from newly available figures. 
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Aerial photographs help locate coast lines, reefs, 
and inland topography. This stereoscopic instrument 
shows the height of the terrain. Results of marine and 
aerial surveys are combined with the aid of the projec- 
tor at right, which throws an image to the desired scale 





6 Off the presses roll the finished charts, printed 

from zinc plates made from the copper sheets. Hydro 
now prints more than 2,000,000 charts a month to meet 
the needs of U.S. warships and United Nations mariners. 
Meanwhile, Navy survey ships are charting new areas 


Charts of all types now pour from the Office’s 
battery of printing presses at the staggering 
rate of 24,000,000 a year, compared with a mere 
500,000 annually for the peak prewar period— 
an increase of nearly 50 times in production. 
Revision of out-of-date charts, acquisitior of new 
foreign bases, and new needs for airplane charts 
are among the reasons. A complete set of 
Hydro’s charts, many of them highly confidential, 
depicts about 3,000 different areas of the world. 
Typical of the restricted list, a large-scale chart 
of New York Harbor includes soundings and 
buoys; the Hydrographic Office has a single, 
well-guarded copy. Nonconfidential charts, of 
equally exquisite workmanship, are available to 
the general public at cost. 

A new “Life Raft Chart” developed by the 
Hydrographic Office, printed on waterproof 
fabric instead of paper, goes far toward meeting 
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She's sitting on top of the world—at least 
a part of it, as depicted by Hydro in charts 
ready for folding, filing, and mailing. The files 
in the background fill two large rooms, contain- 
ing charts of waters throughout the seven seas 





suggestions of Capt. Eddie Rickenbacker 
rescued after drifting three weeks on a rub- 
ber raft at sea. Unlike the paper chart he 
had, which turned to illegible pulp after a 
irenching, the fabric type can be rolled into 
a ball under water—and then smoothed out 
and read as easily as before. Used as a head 
covering, it shields the wearer from the 
ourning rays of the tropical sun. It may be 
ised for catching rain water, and, in a 
pinch, for bailing. Supported by a pair of 
ars, it even serves as a sail! 
The particular chart chosen for this versa- 
tile aid, called a “Pilot Chart,"’ covers one 
if six areas in which the user may be—the 
North or South Atlantic, the North or South 
Pacific, the Caribbean Sea, or the Indian 
Ocean. Within the compact space of 26 by 
38 inches, it contains information vital for 
survival. Especially, it shows a survivor of 
shipwreck the prevailing wind and ocean ‘Bottle papers,” 
urrents that will carry him to safety. One thrown overboard 
island may be near, but hopeless to reach from ships ot sec 


' ti h I 
another farther, but right in the path of a Fe agian aran. 
Hydro map ocean 


rifting raft currents. Some of 

How do hydrographers find out which Way — themhavebeenre- 
the currents run? One way isto drop bottles turned after drift- 
in the sea! An (Contijued on page 210) ing 10,000 miles 


LIFE-RAFT CHARTS,” printed on waterproof fabric, are 
o wartime innovation designed to meet the needs of shipwrecked 
flyers and seamen. Unlike paper charts, which are reduced to 
llegible pulp by the first drenching, they resist soaking as 
shown in the test above. In addition to guiding castaways to 
AS A RAIN CATCHER and or to shipping lanes, they serve other useful purposes 
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MECHANISM FOR RAISING 
AND LOWERING ROLLER 


ROTOR IN RETRACTED 
POSITION 
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a "ROTOR IN OPERATING 
POSITION FOR HIGH SPEED 


SLIDING COVER TO 
ROLLER HOUSING 











HIGH-SPEED, air-propeller-driven 

boat that literally rolls over the waves 
has been proposed by Pietro C. Lombardini, 
of England. In starting, the boat moves 
through the water on its hull, but once it 
attains 50 knots, a series of free-turning 
rollers, lowered into the water in place of 
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ROLLERS MAKE IT 
POSSIBLE TO GO 
FARTHER UP BEACH 
IN LANDING TROOPS 
AND EQUIPMENT 


Rollers Give 
Landing Boat 
High Speed 


the hull, reduces the boat’s resistance and 
enables it to increase its speed greatly. The 
drawing shows an adaptation for beach 
landings. As a small aircraft carrier, the 
fast ship would make it possible for planes 
to take off with a minimum run and to land 
at high speeds, the inventor claims. 





By JACK O’BRINE 


Photographs by William W. Morris 


Sergeant Thurman Horton—and 
there are thousands like him— 
has an answer for Axis armor in 
a hard-hitting M-10 “panther.” 


UR new M-10 tank destroyers are 
dubbed “rolling panthers.” Enemy ar- 


mor is their meat. In a dozen battle sectors, 
these fast, fierce creatures of steel have left 
a trail of twisted wreckage-—the remains of 
Axis tanks. They're America’s challenge 
to panzer packs. Behind their record of 
havoc, you'll find the newest hero of ar- 
mored warfare—the tank-destroyer com- 
mander. He may be a swashbuckling, fire- 
eating fighter, hell-bent for breakfast. But 
more likely you'll discover him to be as 
homespun and unassuming as Sergt. Thur- 
man Horton, 27-year-old commander of a 
rolling panther in the 630th Tank Destroyer 
Battalion, 79th Division 

Horton comes from Clarkton, N, C., pop- 
ulation 484. He's a lean, quiet-spoken lad 
who never saw a tank, let alone a destroyer, 
before he was inducted into the Army. He 
joined his battalion only last December. But 
now “Old Man" Horton, as his crew calls 
him, is a tank-destroyer commander to reck- 
m with. And, for his part, the strapping 
sergeant mak*s no bones about his prefer- 
ence for tank busting, as compared with con- 
truction work and free-lance commercial 
art, from which the Army called him. He 








Clawing its way out of a wooded ravine, 
Horton's “panther” proves thot it can 
take the bumps in rough country. With 
the same chassis as an M-4 medium tank, 
t has the speed and stamina it needs 
to ambush its fast-moving panzer prey 











The snarling panther 
face of the TD Force 
emblem and the mot- 

"Seek, strike, de- 
stroy!" express the 
spirit of the five- 
man crew. Each man 
is a specialist in a 
smooth-working team 
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Poised otop the TD's turret, a .50 
caliber antiaircraft machine gun is 
ready for enemy strafers and dive- 
bombers. This is the panther'’s main 
defensive weapon: crewmen are 
ormed with tommy guns and gre- 
nades to use in case of attack by 
enemy personnel at close quarters 


A trio of M-1I0's trains its three- 
nch high-velocity guns on a distant 
target. One solid hit with a shell 
from one of these guns will finish 
off an enemy tank at 2,000 yards 


thinks his outfit’s the best there is. That's 
typical of a tank destroyer commander. 

When we met him, his TD was easily dis- 
tinguished from the others in the battalion. 
On its turret was painted the snarling face 
f a black panther—symbol of the Force. 
Sergeant Horton stood by grinning a wel- 
ome 

Tank destroyers are relative newcomers 
n America’s brood of war. The first com- 
mand was formed in 1941, with Brig. Gen. 
Andrew D. Bruce, then a lieutenant colonel 
on the General Staff, as its chief. It went 
into operation as great Ford and General 
Motors plants began volume production of 
the antitank weapon. Resembling closely 
its mortal enemy, the M-10 consists of a 
high-velocity gun mounted on an M-4 (me- 
lium) tank chassis. Superior speed enables 
it to beat the foe to positions of ambush, and 
superior fire power enables it to make the 
kill. Though but one twentieth of an inch 
larger in bore than the famed 75-mm. gun, 
the three-inch gun fires a much heavier shell 
tipped with armor-piercing steel. A single 
solid hit will destroy a tank at 2,000 yards. 

In an Army that now boasts many thou- 
sands of these deadly weapons, it’s prob- 
bly no great shakes to be the commander 
fene. But from a tactical standpoint every 
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TRIPLE THREAT 


destroyer commander is highly important. 
Each is a link in the chain of destruction 
closing slowly but surely around Axis armor. 

Old Man” Horton knows this, as do the 
four members of his crew. They also know 
their job is rough, tough, and fraught with 
danger—and they love it. 

Their training has the realism of war. 
Their rolling panther—33 tons of low-sil- 
houetted steel and lead and gunpowder—is 
their textbook, and rugged, ravine-gashed 
countryside is their classroom. They learn 
the hardships, strain, and glory of actual 
combat. They learn to embrace the motto 
of their streamlined outfit: “Seek, strike, 
destroy!” 

When we talked with Horton, he and his 
turtle-helmeted crew were nearing the fin- 
ish of their training course. The destroyer 
commander said they were ready for the real 
thing and wanted it badly. Yet, only a few 
months earlier, they all had been novices in 
armored warfare. None had so much as an 
inkling of what was before him when he 
suddenly found himself assigned to the de- 
stroyer unit. They got their basic at de- 
stroyer schools, where each man became a 
specialist in his own right. 

As prospective commander, Horton got 
the works. He learned to be artilleryman, 
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On the prowl, the TD carries its big 
gun buttoned down over its tail. For 
firing, the gun swings up and the 
turret rotates, as shown at right. 
The destroyer is most effective when 
standing still in a concealed place 


driver, mechanic, Ranger, map 
reader, camouflage expert, radio- 
telephone operator, reconnais- 
sance expert, and father con- 
fessor. And don’t discount the 
importance of the latter. For to 
maintain a happy tank-destroyer 
crew you must listen to and re- 
lieve all manner of minor woes. 
That may explain the “Old Man” 
tag on Horton. 

Horton takes pride in his driv- 
er, Private First Class Morris 
Harper. ‘“Red’’ Harper is as 
salty as any Georgian you ever 
met. His talk and movements 
belie his age. He was born 20 
years ago in the little town of 
Swainsboro, and is the youngest 
member of the crew. He once 
drove small trucks, but today 
he’s one of the best destroyer 
drivers around. Once he starts 
the big war machine rolling, he 
never changes the expression on 
his freckled face. We took a 
jaunt with him, riding alongside 
in the assistant driver's seat. 
ted took mud, muck, ditches, 
fords, and thickets in his stride. 
He looked straight ahead, found 
the gears automatically. Our 
glasses became flecked with 
mud. We ducked and grimaced. 
“Red” looked straight ahead and 
kept pounding along. 

Steering a tank destroyer is A halt under a sheltering tree is a welcome change from jolting 
the same as steering a tank. It across country, One man always stands guard with a tommy gun 
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requires skill, but it’s simple. You have 
a lever in each hand. When you pull one, it 
stops the track on that side, speeds up the 
other track, veers you off. Working them 
back and forth, right and left, you cause the 
destroyer to weave from side to side. Shift- 
ing gears is more difficult, but any auto 
driver can learn it easily. You have five 
forward speeds. The big machine has no 
brakes, so you have to shift to a lower gear 
to slow down. It’s done by double-clutching 

going into neutral, engaging the clutch, 
bringing the engine speed into time with the 
lower gear, then completing the shift. 

Horton rides in the bowels of the panther 
or atop the turret, when hitting the road. 
Beside him are his gunner and assistant gun- 
ner, Privates William F. “Pop” Jean, of 
Buechel, Ky., and Ernest Hill, of Sweet- 
water, Ala. At 36, Jean is the oldest in the 
unit. Hill is 22. Fifth member of the crew is 
Private First Class Wayne D. “Smitty” Ne- 
Smith, 21, of Eastman, Ga., assistant driver 
and radio operator. 

When they get orders to stalk enemy 
tanks, they employ the skill and audacity of 
Indians, darting and slithering from cover 
to cover. The long three-inch gun is but- 
toned down on the tail, and if there’s danger 
of enemy bullets the ports of the driver and 
assistant driver also are buttoned down. The 
driver and his aide see ahead through rec- 
tangular periscope windows, six by 1% 
inches. An_ intercommunication system 
makes possible constant contact with their 
commander, who now and again may rise 
above the open turret and take a spot-’em- 
first look for the enemy. The radio operator 
keeps in touch with battalion headquarters 
and other units in the mission, including 
mechanized reconnaissance forces that may 
have flanked the foe’s lines. 

It's up to the tank-destroyer commander 
to spot appropriate places of concealment. 
In a good hiding place, the panthers can 
‘hull down” and lie in wait for approaching 
enemy armor. Sometimes they withhold 
their fire until unsuspecting tanks reach a 
point only 500 yards away, and then slam 
shells into the advancing tank column at the 
rate of 25 shots a minute. 

Then, if enemy artillery gets after them, 
they can begin “getting the breeze’’—scoot- 
ing to a healthier position. In their tactical 
plans, the destroyers go in and out of hiding 
many times a day. 

In the North African campaign, tank-de- 
stroyer commanders of the metal of Ser- 
geant Horton won their share of fame. Foxy 
tank drivers of Herr Hitler's touted Afrika 
Korps learned to give them a wide berth. 
When enemy paratroopers attempted oc- 
casionally to round up a panther crew, they 
found themselves with a jungle cat by the 
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tail. For every man in a destroyer is armed 
with a tommy gun, in addition to hand 
grenades and a rifle grenade. 

Talk consumes a great deal of the time 
when the crew is lying in concealment or 
in bivouac. It's a luxury, for you can't talk 
soldier talk while roaring and crashing 
across the countryside in that lusty battle 
machine. Also popular is “hittin’ the sod’’— 
stretching full length on the ground with or 
without bed roll. After jolting and banging 
in the destroyer, it’s good to feel solid earth 
underneath you. 

Once in a while you'll find the crew tidying 
up. That's when they have the luck to locate 
a stream or pool. Then it’s wash day, and 
virtually everything comes in for a lather- 
ing. If there’s time, even the destroyer gets 
a bath. 

One man in the crew is kept on guard 
every minute the camouflaged monster is 
parked. He usually sits astride the turret, 
with his tommy gun slung handily across his 
knees. The men take turns at watch, in 
stretches of two to four hours. The guard 
knows the peril of surprise attack. His ears 
are trained to pick up sounds that might 
mean trouble. He's on the alert for enemy 
patrols and reconnaissance units, night 


prowlers laden with lead and TNT. Should 
they appear, he gives an alarm and an ap- 
propriate reception is arranged. 

For daytime signaling, each destroyer car- 


ries three flags—green, yellow, and red. In 
the new fixed signals, different flags and 
combinations of flags mean: “Enemy ap- 
proaches”; “Attention. Are you ready?” 
(when answered, “I am ready”’); “Disregard 
my last order’; “Do as I do”; “Disperse”’; 
“Increase space between vehicles, but main- 
tain formation”; “Assemble”; “Gas attack,” 
and other combat commands. 

In addition to these signals, the destroyer 
commanders make signs to one another with 
their hands, employing the old system of 
motions used by Army drivers. Use of radio- 
telephones has cut down on the frequency 
with which hand and flag signals are needed. 
There are radios in each company of tanks, 
and 18 in the battalion. 

Tank destroyers are the most important 
units in their battalion, but there’s plenty of 
added wallop. For instance, each jeep lugs 
one of the now celebrated “bazookas’’- 
the new antitank blasters. Then there are 
three-quarter-ton weapons carriers, half- 
tracks mounting .50 caliber machine guns, 
motor gun carriages with 37-mm. guns, 
and no less than 25 cargo trucks with am- 
munition and supplies. 

But the rolling panthers are the beauties 
with the big sockeroo, and commanders like 
Sergt. Thurman Horton will see that the 
enemy finds it out. 
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Outer walls, like this one being set into place, can . 


be moved back and forward to provide porches in the 
summer and a larger living room in colder seasons 


Houses for a 


Changing World 


ARTIME houses like this one won't have to 

be scrapped when peace comes, for their 
size is easily changed and all their prefabricated 
sectional panels can be shifted to meet new re- 
quirements as they arise in a family or a com- 
munity. Ratio Structures, as they are called, are 
the answer of architects Paul L. Wiener and Paul 
Schulz, and town planner José Luis Sert, all of 
New York, to the pressing and ever-changing 
housing demands of wartime. Weight is carried 
not by the outer walls but by a simple structure 
of wooden supports set on concrete blocks. Into 
this basic structure are fitted the outer walls as 
well as the inner dividing panels. 


Here is an artist's conception of a Ratio Structures 
development of war workers’ dormi'ories, readily con- 
vertible, in peacetime, into small homes or schools 








All panels, like this facade section with 
its windows and doors all in one piece, are 
interchangeable, even after being installed 


Ceiling sections fit as easily into place 
as wall panels do. The arched roof above is 
of wood and is constructed without trusses 











THE WORLD’S LONGEST INDOOR RANGE, housed 
in an 1,800-foot tunnel, has been built by Remington 
Arms at Bridgeport, Conn., to test the fire accuracy 
of small-arms ammunition. Through bulletproof 
windows set in the ceiling of the tunnel (see left) 
y»bservers also study the brilliance of tracer bullets. 
Blowers rid the range of gas and smoke, and a 
safety device locks the guns whenever the door to 
the tunnel is opened. A soundproof lining in the tun- 
nel lets near-by war workers sleep undisturbed. 


“FLAK JACKETS,” representing a new style in bulletproof 
vests, are being issued to the members of our bomber crews 
as protection against enemy bullets and shell fragments, 

P.S.M., Aug. ‘42, p. 104). Made of manganese steel and 
canvas, the jackets come in three parts: the front and 
back of the vest, and an apron. Pilots wear only the front 
piece and apron, as their backs are protected by armor plate. 
The rest of the crew.ewear all three pieces, which weigh a 
total of 16 pounds 
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An officer inspects one of the 
new jackets that received its 
baptism in an air raid over Ger- 
many. At right, members of a 
bomber crew try on their steel- 
and-canvas jackets “for size” 
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100 POUNDS OF POTATOES 


weigh [you guessed it) 100 pounds and take 
a lot of cargo space when shipped in the raw. 
When dehydrated and compressed, they make 
a tiny package weighing about |! pounds 
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V-Foods vs. U-Boats 


The story of an American inventor 
whose idea will help win the war 
—and may influence your eating 


habits for the rest of your life. 


By ALLEN RAYMOND 


N DECEMBER 7, 1941, when the Japs 
© attacked Pearl Harbor, John Cornelius 
Donnelly, 39 years old, of Greenwich, Conn., 
was stone broke; sitting in an unheated 
home, from which the gas, light, and tele- 
phone service had been cut off; wondering 
how to capitalize on great inventions to 
revolutionize the food-packaging business. 
He was suffering the usual difficulties of 
inventors. 

Within a year, Donnelly was the pros- 
perous founder of a new industry hailed in 
Congress as a major contribution to the 
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American war effort. Nine agencies of the 
Federal Government, including the Army, 
Navy, Lend-Lease Administration, and Food 
Distribution Administration, by 1943, had 
delegated representatives to start labora- 
tories working along the line of Donnelly’s 
ideas, and to get factories into production 
on “V-Foods to fight U-Boats.” 

These V-foods are compressed, dehy- 
drated vegetables, soups, meats, cereals, and 
other edibles, wrapped in specially treated 
paper or cellophane, and cubed into flat tab- 
lets, bars, or pellets for maximum saving of 
space and weight. Sometime in 1944, it is 
expected, vast quantities of these highly 
condensed food tablets will begin to travel 
around the world, by ship, train, and air- 
plane, for American troops and for civil 
populations receiving American relief. 

Their production will cut down the number 
of ships needed for food transport by large 
percentages. A chart produced by the Auto- 
Ordnance Company, of Greenwich, Conn., 
by which Donnelly is employed, maintains 
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COMPARATIVE WEIGHT OF RAW, 
CANNED, & DEHYDRATED FOODS 


DEHYDRATION & 
COMPRESSION 


PLANT 


palatable, as well as nutritious. The public 
will have to learn a lot about their prepara- 
tion, once purchased, and there will be a 
great many headaches for many people be- 
fore these miniature foods become generally 
accepted and commonplace. The V-foods 
will be first tried out on the American Army 
in the field. The reaction of the troops is 
expected either to stimulate a great new 
industry, or set it back for some years, as 
food dehydration was set back for years by 


that ten ships will be able 

to carry all the dried fruits, 

fish, and mixed vegetables 

vhich now can be carried by 33 1/5 ships. 
Enthusiastic prophets concerning the fu- 
ture of these food tablets say that after the 
war civilians may carry a full meal of three 
courses—soup, meat, vegetables, dessert, 
and coffee—around with them in a pocket 
or handbag, wrapped in a package the size 
of a cake of soap, for quick and easy prepar- 


ation as desired, by the addition of a little 
hot water. They will be standard equip- 
ment for lifeboats and airplanes. 

These capsules may cheapen the public's 
food bill by incalculable millions of dollars. 
They may cut the revenues of transporta- 
tion companies by other millions, and by 
freight charges give wealth to the 
farmers. They are expected to cut heavily 
into the revenues of the tin-can makers, 
and generally to play hob with all prewar 
notions of food distribution. 

In the meantime, laboratory makers of 
these tablets warn, a new industry will have 
to learn a lot about the art of making them 


lower 


faulty products in World War I. 

In this war, the production of dehydrated 
food is different. On March 17, 1943, E. R. 
Stettinius, Jr., Lend-Lease Administrator, 
gave a luncheon in Washington to 800 digni- 
taries of the United Nations. It was com- 
posed entirely of dehydrated foods, and was 
generally pronounced an excellent meal by 
persons sharing it. Fostered by the Federal 
Government, the production of dehydrated 
foods in the United States had risen from 
100,000,000 pounds produced by 120 plants 
in 1942, to an estimated 400,000,000 pounds 
produced by nearly 800 plants in 1943. An 
even greater rise was predicted for 1944. 


TO MAKE ONE OF OUR CARGO SHIPS DO THE WORK OF THREE 


NATURAL 


We'll be able to put all our eggs in 
a smaller basket with dehydration and 
compression. The dozen eggs at the 
far left comes down to the middie 
package when the water has been re- 
moved from them. Compression then 
further reduces the bulk to the six 
little tablets shown. On large ship- 
ments, as for Lend-Lease, savings in 
handling and shipping are tremendous 


DEHYDRATED 


COMPRESSED 





CANNED PACK 4,500,000 TONS 


——— SS 


MAKING ONE TRUCK (OR SHIP} 


REPLACE NINE 


This chart graphically illustrates the advantage of dehydra- 
ticn and compression. Containers and added water make the 
canned pack weigh nearly twice as much as the raw produce. 
Dehydration cuts weight to one fifth, compression cuts bulk 


al 


CONSUMER 


DEHYDRATED & COMPRESSED 500,000 tons BARRACKS 


Dehydration consists merely in removing 
the water from foods. Most foods contain 
from 10 to 90 percent water in their natural 
state. Debulking them by this amount has 
saved many thousands of tons of shipping 
and storage space, in the sending of food to 
this nation’s troops and allies overseas. Even 
with this saving, it was estimated in Janu- 
ary 1943 that 40 percent of Ally-destined 
cargoes consisted of foods. 

If this percentage could be decreased, 
more munitions could be shipped, or more 
men. The primary purpose, then, of the 
Government in fostering the Donnelly idea 
was space saving. 

The Army Quartermaster Corps went to 
work on this problem. The food technology 
laboratories of the Massachusetts Institute 

f Technology, the Western Regional Re- 
search Laboratory, Albany, Calif., and the 
Department of Agriculture co-operated. 

Industrial compression: specialists from 
the Baldwin Locomotive Works, Eddystone, 
Pa., and the Pneumatic Scale Co., Quincy, 
Mass., were called in. Beginning in the au- 
tumn of 1942, a survey was made of presses 


DEHYDRATION REMOVES WATER, 


NATURAL 


Potatoes lose a total 
of more than 90 per- 
cent in volume and 88 
percent in weight by 
dehydration and com- 
pression. In addition 
to reducing bulk, com- 
pression increases re- 
sistance to moisture, 
oxidation, infestation 


available for the compression of foods in 
industries of curtailed activity due to the 
war emergency. Some presses were found 
adaptable to food compression and others 
not. Some could be used on some foods and 
not on others. New-type presses were de- 
signed, and production on one new type was 
begun at the Baldwin Locomotive Works. 

So alsc, under the direction of the Army 
Quartermaster Corps, a survey was made of 
foods capable of compression. These were 
roughly grouped under two classifications: 

1. Powdered products, such as milk, eggs, 
soups, vegetables, fruit powders, seasonings, 
cereals, flours. 

2. Piece products, such as vegetables, 
fruits, dry legumes, whole grain or bean 
products, meats, and animal feeds. 

By March 27, 1943, the Army had evolved 
a preliminary program for the compression 
of fruits, onions, soups, cranberries, and egg 
powder by which it was hoped to save many 
thousands of ship tons in transport space, 
but every project was either in the labo- 
ratory or experimental small-order stage. 

The first factory in the United States de- 


COMPRESSION REMOVES AIR 
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DEHYDRATED 








signed specially for food com- 

pression was to be opened in 

Lyons, N. Y., July 1, 1943, by 

the Auto-Ordnance Co., using 

the Donnelly processes, some 

of them patented and others held as closely 
guarded trade secrets. This factory was to 
compress seven types of powdered soups for 
the Dry-Pak Corporation, all destined for 
lend-lease shipment. The soups were spin- 
ach, tomato, potato, peppercorn, borscht, 
pea, and navy bean. All were to have a soy- 
bean ingredient to increase the protein con- 
tent. 

According to 
major factors in the 
hydrated foods. They are temperature, 
amount of compression, and time. Some 
foods press better when heated, others when 
frozen. Each food is an individual problem. 
Pressures may vary from a few hundred 
pounds per square inch up to several tons 
The time of the pressure may be either a 
slow squeeze or a sharp rap. 

“Pressing food isn't like baling hay,” says 
the inventor. “‘There’s more to making shoes 
than tanning leather. It isn't enough to put 
your emphasis on reduction of bulk, even in 
wartime. You have to consider the reconsti- 
tution of the product: whether it will be 
appetizing and easily digestible. People who 
go into this industry are going to have their 
troubles, until they learn by long laboratory 
We 


Donnelly, there are three 
compression of de- 


research just how to treat each food. 
have been experimenting with-a baby food 


for the last seven months. I doubt if we will 
be content with our product, even though 
it seems all right now, for another year.” 

Donnelly started his experiments in food 
compression in 1936. He came to them with 
the viewpoint of a man who had been ex- 
perimenting in packaging. He had worked 
some time in the laboratories of the Du 
Pont corporation, testing the packaging of 
various food products in seamless cellophane 
containers, or paper containers with cello- 
phane liners 

He found that every food he tried to 
package presented a different problem. In 
peanut butter, the problem was the reten- 
tion of oil. In powdered milk, it was resis- 
tance to moisture. Packaging sirups brought 
him the problem of fermentation. Then he 
tried to package freshly roasted ground 
coffee. The first package he packed, he says, 
exploded. The coffee was giving off a gas. 

He spent two years studying how to over- 
come this. Most of his spare time was spent 
in the New York Public Library, examining 
the files of chemical abstracts. He finally 
concluded, he that if fresh-roasted 
coffee were refrigerated in carbon dioxide, 
into a solid, it could be 


says, 


and 
packaged. 


compressed 
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From 1935 until 1937, he 
bought pound after pound of 
coffee, experimenting with it 
in his home. He had a small 
hand press, manufactured by 

Fred Carver, of New York. He found that a 
pound of his compressed coffee would yield 
about 50 cups of the beverage—as against 
35 or 40 cups of the same strength from a 
pound of an ordinary coffee sold loosely or 
canned. 

When he believed he had it perfected, he 
took it to a large New York advertising 
agency. He was told, he says, that it was 
not marketable, since the small package 
would have no sales appeal to women. Then, 
from his home in Hartsdale, N. Y., he took 
some samples to a frozen-foods store in 
near-by White Plains. 

He made a deal with the proprietor to 
place 10 pounds daily in his refrigerator. 


An armfu! becomes a handful: Dehydrated potato 
shreds in the larger package shrink under pressure 
to small bulk—which still serves 100 men liberally 


It was advertised by a placard, nine by 18 
inches, on a counter, upon which Donnelly 
printed: “Fresh, frozen coffee, 35c a pound.” 
The first day he sold one pound; the second, 
five pounds; and thereafter ten pounds daily, 
for several weeks. That was all he could 
make. 

His 
peaters, 
testimonials. 
80 cups to the pound,” he says. 
it weak.” 

A friend of Mrs. Donnelly, the inventor 
says, first interested him in the compression 
of dehydrated vegetables. He received some 
samples, and began to experiment. By this 
time he was so obsessed with the idea of 
food compression that he gave up all other 
work, except for odd jobs which he could 


customers were practically all re- 
and he began to gather their 
“One woman told me she got 
“She liked 
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do at night, so that he coula spend his days 
in his laboratory at home, or in the New 
York Public Library. 

Compressing samples of dehydrated foods, 
he and Mrs. Donnelly ate the result of the 
laboratory tests. Sometimes, he says, when 
he felt he was fairly successful, his wife 
objected that the stuff was terrible. There- 
fore, he kept trying to improve it. He wrote 
to officers of numerous food industries, tell- 
ing them of his experiments, and asking 
them for samples. The samples arrived, 
and the Donnellys kept eating. 

Early in January 1942, he heard through 
a friend that the Auto-Ordnance Company, 
1 Wall Street, New York, makers of 
famous submachine guns known as ‘tommy 
guns,” had established a research and de- 
velopment division to seek new products for 
the postwar era. From January 6 to April 
3, 1942, he says, he dogged officials of the 


those 


Donnelly compares cranberries in their natural state 


with the dehydrated, compressed, cellophane- 
wrapped form in which they may soon be morketed 


company until he signed a contract with 
them to set up a laboratory for the purpose 
of developing his own process of food com- 
pression. 

During this period, the inventor frequent- 
ly took a dime in the morning and hitch- 
hiked his way from Hartsdale, N. Y., to the 
Manhattan subway. Five cents carried him 
downtown in the morning and five cents took 
him back to another hitch-hiking adventure 
in the evening. Ten hours a day were fre- 
quently spent in the round-trip travel which 
commuters by train and subway accomplish 
in less than two hours. 

The father of compressed foods has 
laugh today at these adventures. With the 
signing of his contract, the Auto-Ordnance 
Company took over a fairly pretentious sales 
building of the Ford and Lincoln agency in 
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Greenwich, Conn., in which to install their 
od-compression laboratory. 

In charge of this laboratory, Donnelly be- 
ame the chief of a staff of 10, including a 
hemist, physicist, bacteriologist, mechanical 

engineer, and six laboratory assistants. His 
financial troubles were ended. The Auto- 
Ordnance Company and officials of the Du 
Pont corporation, promoting the use of 
ellophane as a substitute packaging ma- 
terial for tin, interested Federal officials in 
fostering the new compression industry. 

Figures from the Massachusetts Institute 
f Technology on the percentages of volume 

reduction possible for eleven food products, 
inder pressures ranging from 400 to 2,000 
pounds per square inch, at temperatures 
trom 70 to 140 degrees Fahrenheit follow: 

Carrot shreds, 65°-; beet shreds, 65% ; 
rutabaga shreds, 64“ ; cabbage flakes, 82% : 
nion chips, 65°; sliced sweet potatoes, 

60°, ; whole cranberries, 84% ; apple nuggets, 
73°~; bean soup, 50°7; whole eggs, spray 
iried, 42; beef, or hamburg steak, 70. 

Financial savings possible by compression 
t dehydrated foods have been calculated by 
the Cambridge Tile Manufacturing Co., of 
Cincinnati, Ohio, which received early in 
1943 an experimental order for 3,000 pounds 

" egg powder from the Lend-Lease Ad- 
ministration. Upon 100,000,000 pounds, or 
only a fraction of what may be sent abroad 
before the war and postwar relief are 
ended, the company estimated, total savings 
to American taxpayers would be as follows: 

Containers, $348,400; storage, $39,300; 
manpower in handling, $13,300; inland 
freight charges (Cincinnati, Ohio, to British 
cities), $42,500; ocean freight charges, $2,- 
310,000; total, $2,753,500. 

Dehydrated foods already bought or 
sought under programs of all Federal agen- 
cies in February, 1943, totaled more than 
1,500,000,000 pounds, according to publica- 

tions of the western canning and packing 
industry. Not any yet acquired had been 
compressed. 

Proponents of compressing dehydrated 
foods maintain that if properly prepared 
these tablets have numerous advantages 
over foods more loosely packed, or canned. 
Compression, they say, reduces bulk, perish- 
ability, metal and other packaging require- 
ments, need for gas or vacuum packing; 
truck, rail, and ship cargo-space require- 
ments, storage-space requirements, distri- 
bution manpower requirements, and packag- 
ing, material, and handling costs. 

Compression, they assert, increases the 
foods’ resistance to oxidation and moisture. 
It increases their resistance to infestation. 
It adds to convenience and speed of handling 
in packaging lines, and preservation of the 
product during shipment. 











Wo PonTs 
REQUIRED 


ON’T push, folks. There's 
D plenty to go around. And, 
though prices may seem high, with 
a veal cutlet at $2.25, this is no 
black market. For these foods are 
artificial. They are of a plastic 
material, realistic in texture, 
molded to natural shape, and 
colored to challenge the appetite. 
The Imitation Food Co., of Brook- 
lyn, N.Y., offers a menu of hun- 
dreds of items. Designed for dis- 
play in restaurants and food 
shops, their products serve also as 
educational aids and as properties 
in plays and movies 





Dieticians now learn their rules the easy way. In New York City 
h@spitals, foods and quantities of a 100-gram diabetic diet are 
d@monstrated with a special 45-piece set of artificial foods 


Fresh fruits and 
vegetables, too. 
Everything from 
canapés to apple 
pie with cheese, 
and not a nibble 
in a carload. No 
spoilage, either. 
All it takes to A special mixture, as in all items, 
keep it fresh is makes the turkey'’s texture realistic 
a daily dusting ond browning takes expert coloring 


The composition used hardens swiftly. 
Just 20 minutes from liquid plastic 
to molded turkey, ready for browning 


Photographs by SAM SHERE 





Artist Paints with Colored Wood 


WOODEN REGISTERS are the first busi- 
ness machines to be built since the WPB 
banned the manufacture of their metal fore- 
runners to conserve critical materials. The 
autographic register is made by the Stand- 
ard Register Co., of Dayton, Ohio, which ex- 
perimented with glass and plastics before de- 
ciding on laminated wood for the case and 
hard wood for the working parts. Inca- 
pable of sparking if struck, the registers are 
especially suitable in ordnance plants. 
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"Ty AINTINGS” made up of thousands of 

tiny pieces of wood of varied natural 
colors are the specialty of John Wacha, 69- 
year-old retired jewelry designer, of Provi- 
dence, R. I. After sketching his design on a 
baseboard “canvas,” the artist sorts out the 
various shades of wood he needs, and with a 
fine jig saw he cuts the selected pieces in- 
to intricate patterns, many of them only a 
fraction of an inch wide. Using delicate 
jeweler’s tweezers, he painstakingly fits 
the tiny “paints” into place. Small flowers, 
less than half an inch wide, may contain as 
many as 20 pieces, and a good-sized picture 
will take about four months to produce. The 
finished “canvas” shown above is 17 by 23 
inches, and contains about 4,000 pieces of 
various woods ranging in color all the way 
from black to white. 








Plastic Light Filters 
“Black Out” Pilot for 
Blind-Flying Training 


developed by the Polaroid Cor- 

poration, of Cambridge, Mass., for 

blind-flying imstruction, uses a 

sheet of transparent green plastic 

mounted against the plane’s wind- 

shield, and a pair of red plastic 

goggles worn by the student, also 

transparent, but admitting no light side view that enables him to check on 
filtered through the green shield. This landscape obstructions and plane traffic. In 
cuts off any view outside the plane. the traditional method of teaching, an 
Both student and instructor can see opaque screen is erected around the student 
the instruments, but"the latter, who so he can’t see the ground, but this also 
wears no glasses, can get a free out- limits the instructor’s view. 


A ONE-MAN blackout system, 











N ADAPTATION of the Mar- A 

pepe Acar ne sot gata mi Collapsible Gasoline Storage Tank 
gasoline tanks for planes, these of Synthetic Rubber Helps to Solve 
foldable 500 to 10,000 gallon stor- " J 
age tanks with thiokol bladders Army’s Supply Problem in the Field 
are being used by the Army for 
quick erection in battle areas. The 
cell bellies like a balloon inside its 
canvas jacket when filled with fuel, 
which it forces out under pressure 
without the use of a pump. Col- 
lapsed jacket is shown below. 








O. the right sits the fiying 
instructor with an unimpaired 
vision of everything inside 
the plane, and with a green- 
tinted view of the landscape. 
The student, who is learning 
to fly by instruments alone, 
can see them easily through 
his red goggles. But he can’t 
see outside the plare because 
the green plastic against the 
windshield cuts out the light 
in all but the blue-green part 
of the spectrum, and this the 
red goggles cannot transmit. 











Bombardiers’ “Highchair” 


Helps Sharpen Their Aim 


ITH his secret bombsight 

mounted on this wheeled plat- 
form, a student bombardier is 
guided over a scaled target to 
practice accuracy under simulated 
flight conditions in the AAF Bom- 
bardier School at Midland Field, 
Texas. “Highchair” travels at a 
speed corresponding to 120 m.p.h. 








Mounted ona platform 
called a “bug,” the 
paper target is towed 
into various positions 
while the bombardier 
tries to hit it as he 
moves through chang- 
es in flying positions 





CAPTURED PIECES REVEAL STRENGTH 


Our Enemy’s 


ITAL to good battle strategy is a 

knowledge of what kind of weap- 
ons the enemy has, and just what 
these weapons can—and cannot— 
do. To gain this information, mem- 
bers of the Army’s Foreign Materiel 
Division, following in the wake of a 
retreating enemy force, pick up any 
new weapons they may find, and 
ship them home for careful analy- 
sis. Besides learning what types of 
guns our troops are facing, the Divi- 
sion’s engineers sometimes find in- 
novations that can be incorporated 
in our own weapons, or make the 
important discovery that certain 
ordnance parts are being made of 
ersatz materials —- indicating that 
the enemy is also having to retreat 
on the production front. 


GERMANY'S 50-MM. MORTAR, with base, weighs 31 NAZIS’ 81-MM. MORTAR weighs |25 pounds, 
pounds, is muzzle-loaded and trigger-fired, has an ele- con throw a 7%4-pound high-explosive bomb 
vation range of 43.5-90 degrees, total transverse range 2,078 yards. Muzzle-loaded projectile is 
of 30 degrees, firing range of 50-550 yards. Pro- fired when cartridge, in fin assembly, comes 
ectile is two-pound high explosive with fin assembly in contact with firing pin in the barrel 
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AND WEAKNESS OF 


JAP HOWITZER is 70-mm. 
rifie with effective range 
of 300-1500 yards and 
fire rate of 10 rounds per 
minute. Danger area of 
bursting shell is only 40 
yards. Dating back to 
1922, this model indicates 
Japs are short of modern 
weapons, are being 
forced to employ long- 
outmoded equipment 


ITALY’S 45-MM. MORTAR is breech-loaded, 
trigger-fired weapon that can throw 25 to 
30 one-pound bombs per minute, weighs 
only 34 pounds, has both low and high-angle 
range. Bomb fragmentation, however, is poor 


i 






JAPAN'S 70-MM. MORTAR is 
patterned after Germany's 81- 
mm. weapon. Pieces project- 
ing from plate appear to be 
pole holders for hand portage 





JAPAN'S LIGHT MORTAR is 50- 
mm. piece with 700-yard migxi- 
mum range. Right, smoke - 
ade and demolition bomb @p- 


pear over four-place sack : 
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By all the rules, the 10-year-old 

Catalina should be as dead as 

the dodo. But she still hangs on 

... and now her big sister Coro- 

nado helps carry on the battle. 
By ANDREW R. BOONE 


HE normal life expectancy of an air- 

plane design is about four years. Under 
normal military operation, a fighting plane 
is superseded by types that can outperform 
it, as design science strides past yesterday's 
milestones. New engines, better propellers, 
improved wing sections, and superior ma- 
terials make yesterday's winged miracle to- 
morrow's crate. Even in commercial air- 
transport design, a four-year-old airplane 
type is about ready for the freight runs in 
the backwoods. 

There is one holdout in airplane design: a 
Navy-type flying boat that has managed to 
survive a full decade and is now ready to 
be reordered—the Consolidated PBY-5, the 
tough, indestructible Catalina. The latest 
dope on the “Cat’’ comes in an unobtrusive 
release from the financial-department of 
Brewster Aeronautical Corp. Some weeks 
ago, this company’s Newark division, which 
had been engaged in building wings and tip 
floats for the Cat, completed 
what was believed to be the 
last order for Navy PBY 
boats. A new, slick twin- 
engined ship with a deep 
hull and a swift, high- 


SARI 
WHAT YOU SHOULD 
KNOW ABOUT OUR 


FIGHTING PLANES 


aspect-ratio wing was going to take its 
place. The old Cat was, at last, going to die. 

The idea evoked sighs of mingled nos- 
talgia and relief in certain Navy flying 
circles. The Cat was a slow, ungainly fly- 
ing boat with apparently little to recom- 
mend it in a modern war. Before the Sude- 
ten occupation, the Navy had released it for 
commercial purchase, and even allowed 
Consolidated to sell license rights to Soviet 
Russia. Now, for all practical purposes, the 
Cat was to be allowed to die. Then, with 
dramatic suddenness, Brewster announced 
that a new contract for Catalina wings and 
tip floats had been signed. The Cat had a 
new lease on life. 

The Catalina’s record in this war is a 
glorious one. It began with another re- 
prieve, this one by the British. The R.A.F.'s 
Coastal Patrol needed a good production-type 
flying boat, and needed it quickly. Consoli- 
dated Aircraft had a splendid flying boat in 
the prototype stage, with primary tooling 
already under way. The British, however, 
needed immediate deliveries on seaplanes 
needed them desperately, to patrol the sea- 
ways around the embattled island. They 
decided to forego the airplane of tomorrow 
for one they could fly immediately, so the 
Cat, which was scheduled for the limbo of 
Jennies and Liberty DH's, was put back into 
production as a stopgap. She has been fill- 
ing the gap ever since. 

Despite her lack of speed, 
the Cat is among the best 
seaboats ever built. Her 
hull can stay in the water 
for weeks on end, requiring 
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Catalina ite _¢ bis. 


PBY-5 waddles 


ungainly flying fish, the 
through the air on_ its 


"fly and look" missions as one of the eyes of the fleet. (Photo 
by Harold Kulick.) At the left it appears in its amphibian ver- 


sion, PBY-5A. That ugly snout ha 


poked into a Jot of trouble 


Coronade Big sister of the “Cat” 


is the  four-engined 
PB2Y-3 A cargo-carrying version, the 
PB2Y-3R, is used by the Naval Air Trans- 


port Service to carry personnel and supplies 





a 


Assembly-line workers attaching a stabilizer float to the wing of a Cor- 
Like her famous sister, the PB2Y-3 folds up her stabilizer floots 


onado. 


to form the square tips of the wings during flight, decreasing the dro4 


only cursory service. She waddles through 
heavy weather, ever prowling in search of 
German and Japanese warcraft. One found 
the German battleship Bismarck and hung 
on grimly, riddled by gunfire but not 
downed, until British forces could be dis- 
patched to destroy the Nazi battleship. 
Others have torpedoed Japanese war ves- 
sels, bombed Kiska hundreds of times, and 
helped hold the Nazi submarine menace in 
check from bases in Great Britain. 

Now, confounding enemy and American 
airmen alike, the Cat engages in dive- 
bombing sorties, screaming down at the 
unheard-of speed of 250 knots. Pilots drop 
bombs by the “seaman’s eye” method, then 
apply the strength of four arms to pull her 
out into level flight. 

Resting on the beach or in the water, the 
Catalina, known by the Navy as the PBY-5 
(flying-boat version) and the PBY-5A (am- 
phibian) reminds you of those other prewar 
boats which have been outmoded by the 
sleek craft of 1943. Unlike those other 
relics of the past, she can fly over enemy- 
infested waters for a total distance of 2,520 
miles, starting with 1,463 gallons of gas in 
her tanks and loaded with bombs or tor- 
pedoes and ammunition for her .50 caliber 
guns. 

But she can't reach enemy targets and 
escape the withering fire of Zeros and 
Heinkels with the sureness of a much faster 
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and more modern land 
bomber. In fact, she 
can't escape at all, ex- 
cept by hiding in the 
clouds and mist. Her 
gunners must man their 
weapons and try to out- 
shoot enemy attackers, 
for a top speed of 185 
m.p.h. gives them no 
other choice. 

Yes, the Cat must 
fight to survive. And 
somehow, miraculously, 
as a breed she continues 
to live, snooping through 
the Aleutians’ perpetual 
mists, night-hawking 
over the Southern Pa- 
cific to smell out Jap 
concentrations, blasting 
subs in the Mediter- 
ranean and Atlantic, and 
bringing back alive many 
Yankee pilots, who, shot 
into the sea, would oth- 
erwise perish. 

There were few Cats 
in the Aleutians when 
the battle for their oc- 
cupancy began early in 
Losses were heavy as the Navy 
brought in more PBY's and threw their 
crews into the fight to protect Alaska. 
Many winged westward into the murk and 
never came back. But their crews per- 
formed miracles of bravery. On June 10, a 
Cat found the first Japanese ships in Kiska 
Harbor. The very next day, another, poking 
its blunt snout through snow and rain, re- 
ported Japanese landings at Attu. 

How many Cats were lost in the Aleu- 
tians may not be known for many months, 
but the crews never wavered. Pilots of Pa- 
trol Wing 4, shortly after Dutch Harbor 
was first attacked, began bombing Kiska 
as regularly as a clock ticks. For three 
days they pasted Kiska through rains of 
antiaircraft fire, destroying 65,000 tons of 
shipping. One pilot beached his Cat after 
reporting briefly, “Ship now land plane. 
Hull no longer waterproof.” 

The Navy's high command looks upon 
these outmoded crates as offensive weapons, 
no matter what their limitations. Pilots 
and crews know that their very slowness 
makes them excellent targets for both anti- 
aircraft fire and enemy aerial gunfire. One 
flyer in the South Pacific radioed his com- 
mander, “Am shadowing (the enemy). 
Notify next of kin.” Ten minutes later he 
was dead. 

Shortly before dawn on June 3, 1942, En- 
sign Jewell Reid, of Paducah, Ky., left Mid- 


June, 1942. 
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way on a routine patrol. By midmorning, 
his Cat had covered several hundred miles 
in a westerly direction, when he sighted on 
the horizon several objects he did not im- 
mediately identify. Reid swung the ship 
about, moved in for a look-see, identified 
them as a Jap fleet, reversed his course to 
check their direction and speed. Then his 
voice spoke into the radio, warning of the 
intended attack on Midway. That night a 
squadron of other Cats commanded by 
Lieut. Gaylord D. Propst, partly protected 
by darkness, launched torpedo attacks 
against Japanese transports—the first time 
these boats ever had been employed as tor- 
pedo planes. 

I. M. Laddon, vice president of Consoli- 
dated Vultee Aircraft Corporation, scarcely 
dreamed that these long-range boats would 
play major roles in war when he designed 
the first of the long line in 1933. He wove 
into their metal and fabric qualities of long 
range, durability, and comfort, plus capac- 
ity for bomb-carrying. Two 800-horsepow- 
er engines powered the first boat. Today’s 
Cats duplicate the prototype, with the ex- 
ception of three major changes. A pair of 


1,200-horsepower Pratt and Whitneys fitted 
with hydromatic propellers haul them sky- 
ward now, and two blisters on the sides of 
the fuselage give the gunners a chance to 
protect themselves against enemy gunfire. 

Laddon built well. In 1937 the Navy, of- 
ficially recognizing the worth of patrol 
planes for scouting purposes, transferred all 
scouting-force destroyers to the battle force, 
and all patrol-plane squadrons to the scout- 
ing force. 

Ten years is a mighty long time in the 
life of a plane, and while the Cats promise 
to give added years of service, their “big 
sister,”’ the 33-ton Coronado long-range pa- 
trol boat, is now in production. These com- 
bination aerial battleships and cargo-per- 
sonnel carriers take shape on a four-part 
moving production line, making them the 
largest mass-produced flying boats now in 
the U. S. naval service. 

Known in the combat version as the 
PB2Y-3 and the cargo carrier as PB2Y-3R, 
the Coronado can fly long distances on pa- 
trol or to carry needed goods to distant 
battle areas. Under and in the wings of the 
PB2Y-3 may be tucked several bombs and 


TWO OF A KIND: COMPARISON OF CATALINA AND CORONADO 


TAIL PLANE HAS OVAL LARGE VERTICAL 
TIPS, SWEPTBACK TAIL CURVES 
LEADING EDGE GRACEFULLY 
SHALLOW LL INTO HULL 


HUGE “BLISTERS” 
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STRUTS 








WING MOUNTED ON 
PYLON OF HULL 


PBY-5 (PBY-5A Amphibian} 


SWEPTBACK 
LEADING EDGE 


4 ENGINES 


PB2Y-3 


Two P. & W. 1,200 hp. 
104 ft. 

63 ft. 10 in. 

18 ft. 10% in. 

35,000 Ib. 

Five 

185 m.p.h. (7,500 ft.) 
3,100 mi. (flying boat) 
Long-range patrol bomber 


OCTOBER, 1943 


ENGINES 
WING SPAN 
LENGTH 
HEIGHT 
GROSS WEIGHT 
CREW OR PASSENGERS 
MAXIMUM SPEED 
RANGE (LOADED) 
DUTIES 


Four P. & W. 1,200 hp. 
115 #t. 

79 ft. 3 in. 

27 ft. 6 in. 

66,000 Ib. 

Ten 

Over 200 m.p.h. 

2,940 mi. 

Long-range patrol bomber 





ASSEMBLING A CORONADO 


Largest mass-produced flying boot in U. S. novel service, the 33- 
ton PB2Y takes shape on a four-part moving production line at 
the Consolidated Vultee San Diego plont. While fuselages move 
down the 431-foot primary.ossembly 
line, wings grow on onother line. 
Electrically propelled carriages, 
hitched together like freight cors, 
haul units from station to station 
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torpedoes, or a six to eight-ton bomb load in the future, though, for new jobs are con- 
Up to 5,000 pounds of cargo may be carried stantly being found for the big sisters. 
long distances with a heavy gasoline load. Right now the Navy Department is expand- 

The Coronado is a complex mechanism. ing its Naval Air Transport Service from 
Her crew of ten, living and working in three to 10 squadrons. Seven already have 
seven main compartments on three decks, been commissioned. This means more Coro- 
operate .50 caliber machine guns mounted nados will join the network which last year 
in turrets placed in the nose, tail, and amid- covered 50,000 miles of routes. A recent 
ships; drop their loads of bombs and tor- $40,000,000 Congressional appropriation 
pedoes, and prepare their reports while over promises the network will be tripled, with 
the sea. To facilitate take-offs and increase personnel and cargoes destined for battle 
her speed during flight, the hull has two being transported all over the world, from 
steps and a semicircular top, and the all- Australia to Africa, from Iceland to Rio. 
metal after step terminates in a vertical tecently another sister boat was an- 
knife edge, which aids the boat in breaking nounced. This is the Model 31, to be known 
away from the water and holds it on course as the P4Y—a twin-engine, long range pa- 
before take-off. As on the Cat, stabilizing trol boat which the Navy considers the fast- 
floats retract during flight to form the est flying boat ever built in America, Fitted 
square-tipped wings. Twin fins and rudders, with the famed Davis wing, which helps 
large and set high, and a stub nose make give the B-24 Liberator greater speed and 
the boat easily recognizable. The wing lift than most bombers her size, the newest 
sweeps backward along the leading edge of the Cat family has been designed for 
and carries a ruler-straight trailing edge. both combat and patrol duty. Carrying a 

You haven't heard much about these big crew of seven, she is powered by two 2,000- 
boats, because they have been assigned pri- horsepower engines, measures 74 feet long, 
marily to look and listen and carry big stands 25 feet high, and weighs some 
loads without"being trapped by the enemy 50,000 pounds. When she arrives, the Cats 
Their names will appear more frequently will take a new lease on life. 
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DOcS LIFE EXIST ON OUR NEIGHBORING PLANET? 
A DISTINGUISHED ASTRONOMER WEIGHS THE ODDS 


By DONALD H. MENZEL 


Professor of Astrophysics at Harvard University, 
Now serving as Lieutenant Commander, U.S.N.R 





Gl) 0 ite , 
: YO. for the average pel n, Is a planet endowed with romance and n 


tery. Scientists, fiction writers, and comic-strip artists have unwittingly co-ope 
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to popularize the belief that Mars must be inhabited. Several vears ago Orson We 


and his Mercury players threw a scare into New York and New Jersey by their \ 
broadcast of H. G. Wells’ famous mystery, “the War of Worlds,” which dramat 
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yone, it seems, is ready almost anxious to find facts tending to confirm 


there is life on Mars. And this life, to be interesting, must possess huma 
or preferably, superhuman qualiti¢s. The argument often heard 4s, “If there ar 

1S, is it not certain that some of them may possess planets, and tha f 
a few of these planets are inhabited ?’ ° 

e are too many unsolved problems connected with the question for lent 

t a reply. For example, until we know definitely how our own solar t 

» existence, it would be foolish to hazard a guess about the universe in ger 

Mars is a slightly different story. It is part of our own systen i broth 

ghted by the same star, our sun. Its evolution must ha ! 

tionship to that of€®ur earth. It is close enough for us to see marking 

e. We can measure its temperature, study its color and change We f 

re. Surely we have a chance to attack the problem of Mars from a pur 

angle 

rvations of Mars made prior to 1877 had established the fact that M 

permanent or semipermanent green markings on an orange-pink 
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ground. T 


he planet was known to rotate on its axis in a little more han 24 he 
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Because it follows a somewhat eccen- 
tric orbit about the sun, Mars every 
25 months swings in toward the earth. 
The distances of these approaches 
vary from about 34 to 64 million 
miles. The next approach, due to take 


place November 28, will bring Mors 
to within 50 million miles of the earth. 
a month preceding and following, 
I! appear brilliantly in the sky—— 


it 
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WATCH * 


from France where, atop 
the 10,000-foot Pic du Midi 
in the Pyrenees, three astron- 
omers, Lyot, Gentili, and 
Camichel, made 


left, have aided scientists 
materially in  reinterpreting 
the highly controversial mark- 
ings of the Martian surface 
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astronomers all over the world NOV. 28 


be squinting through huge tele- 
s, trying to solve its mystery 
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that in this respect, at least, it closely re- 
sembled the earth. Its gray-green areas 
were thought to be oceans, and its orange 
areas, land. At either pole of the planet 
there appeared white areas which, keeping 
step with the marching seasons, were recog- 


nized to be polar caps composed of ice,” 


snow, or possibly hoarfrost. The sugges- 
tion that one occasionally hears, that the 
aps are composed of carbon-dioxide snow 
dry ice), is untenable. This substance could 
not possibly solidify at the low pressure of 
the Martian atmosphere. 

In 1877 the famous Italian astronomer 
Giovanni Schiaparelli discovered that the 
lisk of the planet was covered with a net- 
work of fine lines. To these lines, which 
Schiaparelli carefully mapped, he gave the 
name “channels,”’ or in Italian “canalli.” 
Schiaparelli probably thought of these chan- 
nels as containing water, but it remained for 
his followers to translate the word into Eng- 
lish as “canals,” and thereby imply an arti- 


CANALS The one feature of Mars that 
is most often used to buttress the theory 
of intelligent life on the planet is its net 
work of straight lines. Discovered in 1877 
by the Italian astronomer Schiaparel! 
these lines were first described as ‘‘canal 
li or channels. In translating the Italian 
word inte English, however, Schiapoarelli's 
followers used the term ‘canals there 
by implying an artificial origin. Astrono 


mers believe the lines to be river valleys 


ficial origin, with an intelligent life of some 
sort or other inhabiting the planet. 

In 1894 Percival Lowell founded an ob- 
servatory in Flagstaff, Ariz., which he dedi- 
cated chiefly to the study of the planets, 
Mars in particular. Lowell's drawings of 
Mars were more than a confirmation of 
those of Schiaparelli. The network proved 
to be even more extensive than other observ- 
ers had supposed. His observations further 
checked those of Harvard’s William H. 
Pickering, who had pointed out that the 
gray-green areas also were crisscrossed by 
the network. These areas, therefore, could 
not be bodies of water. 

Lowell was particularly struck with the 
apparent straightness of the lines. He rea- 
soned that the formations could scarcely 
have come about through accident, and sug- 
gested that they represented a system of 
canals, built by an intelligent race to bring 
water from the polar snows to the temperate 
zones. This theory of Martian habitation 





“Sv 


A CLOUDY MARTIAN AFTERNOON 
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These photographs of Mars, token at intervals over a period of about four hours, show the formation 
and growth of a cloud (indicated by arrows). Between the first and last exposure — from afternoon 
to sunset — the planet revolved 55 degrees, its rotational direction being upward and to the left 


Photos by Dr. W. H. Wright, Lick Observatory 

met with wide public acclaim, although 
scientists did not accept it. For many years 
a controversy raged about Lowell’s observa- 
tions and his conclusions. The results have 
been a general confirmation of most of 
Lowell's observational facts. 

Although photography has played an im- 
portant part in recent studies of Mars, it has 
not been as satisfactory as the human eye 
in recording the fine details of the struc- 
ture of the Martian surface. The eye can 
take advantage of those fleeting moments of 
seeing conditions when the minutest details 
upon the planetary surface flash out and 
then disappear in the atmospheric tremors 
that produce the twinkling of the stars. The 
photograph, with its time exposures, is al- 
ways subject to these atmospheric disturb- 
ances. 

The picture that the astronomer can give 
of the Martian surface, however, is at best 
fragmentary. The observations are far 
from definite and it is very easy to be led 
astray. Few astronomers agree on all de- 
tails. The following picture, then, represents 
the present personal viewpoint of the author 
and in no wise is to be regarded as the defi- 
nite and final word on a vexing problem. 

To obtain a full pic- 
ture of Mars and the sig- 
nificance of the various 
markings upon its sur- 
face, we shall have to go 
back in history more 
than a thousand rrillion 
years, to the time when 
the solar system was 
young. At that time it 
is probable that Mars 


CHANGES that occur in 


marking of 
these 


the surface 
Mars are seen n 
three photographs. The firs 
was made with an orange 
filter in September 1909 
the second arfd third, by 
nfra-red light in Sep- 
tember 1924 and Novem 
ber 192 


f ice cap mark easons 


Changing size 


possessed both more water and more at- 
mosphere than at present. There may have 
been extensive vegetation, and oxygen may 
have been an abundant constituent of the 
atmosphere. We cannot say with certainty. 
But Mars, smaller than the earth and with 
a much lower gravitational attraction, was 
unable to hold its original atmospheric en- 
velope, most of which evaporated away into 
space. The oceans, too, have vanished, part 
of them into space and part of them into 
the interior of the planet. I regard the 
present gray-green areas as ancient ocean 
beds. The so-called “canals” I believe to be 
ancient river valleys. 

At present the only vegetation existing on 
Mars is to be found in the low river valleys 
and in the ancient ocean beds. Water is now 
a scarce commodity on Mars, and the last 
traces of it appear only in the lowlands and 
at the polar caps. The remaining portion of 
Mars is arid. Although at one time it may 
have been fertile country, those areas have 
now reverted to desert, like the Painted 
Desert of Arizona. The predominant orange- 
pink color of Mars is due to sand—sand filled 
with iron rust. The small amount of vegeta- 
tion still remaining on Mars is in no wise 
sufficient to replenish the 
oxygen, which has disap- 
peared from the original 
atmosphere and has gone 
into combination with the 
(Continued on page 206) 
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‘This map of Mars’ “Lake of the Sun” re- 
gion shows the small triangular spots 
first observed by Lowell, and now thought 
to be the deltas of dried-up rivers 





SHOCK ABSORBERS LEAD A TOUGH LIFE—CHECK THEM 


By RALPH ROGERS 


F YOU are “rough-riding’ to work these 

mornings because of “hard steering” or 
wheel shimmy, or because your car “dances” 
on the road, you had better check your 
shock absorbers—the front ones for steer- 
ing and shimmy, the rear ones for “danc- 
ing.”” Defective shock absorbers also per- 
mit the car to bounce too much, thereby 
causing the wheels to spin without gaining 
traction. This not only wastes gas, but 
scuffs away precious rubber. 

A quick check on how your shock ab- 
sorbers are functioning is to bounce the 
wheels, one at a time. If the units are de- 
fective, the car will continue to bounce after 
the initial shock. For a more positive check, 
shock absorbers, and move 
through) its complete 


disconnect the 


the arm of each 


ST 


—— 


—— 


stroke. If there is little or no resistance, 
you may be sure that the unit is in need of 
servicing. Do not, however, disconnect the 
“knee-action” type, because you may destroy 
the wheel alignment and let yourself in for 
a major job. Also, before making a de- 
tailed check on shock absorbers as the cause 
of hard riding, investigate tire pressures 
first and see that springs and spring bolts 
are properly lubricated and that they work 
freely. 

The majority of today’s shock absorbers 
are hydraulic, and when they become de- 
fective it is usually because the fluid is low. 
When the fluid gets low, air pockets form 
in the working chambers and destroy the 
effectiveness of the unit—a common fault. 

On all except aero-type units, fluid level 
can be checked readily by removing the 
filler plug, usually located at or near the 





FRONT 42ND REAR SHOCK ABSORBERS 


POPULAR SCIENCE 





Kough 


o¢ve# 


FOR SMOOTHER RIDING AND SPRING PROTECTION 


top of the unit. If the fluid level is below 
the bottom of the filler plug hole, shock-ab- 
sorber fluid should be added. It is wisest 
to use the one recommended by the manu- 
facturer. 

The fluid level in direct-acting aero-type 
shock absorbers cannot be checked in this 
manner. Here the quantity of fluid depends 
on the size of the unit, and the manufac- 
turer's specifications should be followed ex- 
actly in order to obtain satisfactory results 
because the shock absorber will be damaged 
if filled with too much fluid. 

Aero units are filled by removing them 
from the car. Clean away all dirt from 
around the filler plug and pull the shock 
absorber to its fully extended position. Take 
out the filler plug and remove all the fluid 
by pumping the piston back and forth until 
the unit is empty. With the shock absorber 


horizontal, clamp the filler-plug end in a 
vise (but not on its tubing) with the hole 
facing upward. Now collapse the unit to its 
shortest length and, with measuring cup and 
funnel, fill it. Pull the unit to its fully ex- 
tended position, and move it back and forth 
until the exact amount of fluid is worked 
well into it. Then replace the plug and put 
the unit back on the car. 

Direct-acting aero units without filler 
plugs must be completely disassembled in 
order to fill or service them. If you are not 
equipped for this job, it is better to exchange 
the old unit for a rebuilt model or to have 
the work performed by a regular shock- 
absorber serviceman. 

More important even than the low fluid 
level is the cause of the loss of fluid. Leak- 
age, which most often is responsible, can be 
detected by the presence of fluid on the out- 





Direct-acting aero-type shock absorbers are shown here 


in cross section and mounted at the rear of a car. They 
are double acting and absorb both the upward and the 
downward movement of the cor. When refilling them, be 
sure to use the exact amount of fluid recommended by the 
manufacturer. In assembling them again, clean all parts 
thoroughly and inspect them for nicks and burrs. For a 
smooth performance, install valve parts perfectly flat 
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side of the shock absorber. To locate the 
leak, clean the housing thoroughly, fill the 
unit to proper level, and drive the car over 
rough ground. A _ second inspection will 
show the leak. Note especially all gaskets 
particularly the end-cap gasket on the inner 
side of double-acting units and that at the 
filler plug. An initial leak at the seal end 
on single and double-acting units where 
the shock-absorber arm goes through the 
housing is to be expected because of fluid 
expansion. However, if there is a leak at 
any of the end caps or valves, new gaskets 
should be installed and the unit cleaned and 
tested again. The slightest leak at the end 
cap will empty the shock absorber within 
the first few miles of driving 

An even more serious leak may be due 
to worn packing washers, especially if the 
unit has been operating with too little fluid. 
Leaks around the shaft are warning signals 
and can be corrected only by replacing the 
shock absorber. You need a service man to 
correct a leak in a direct-acting aero-type 
shock absorber, as the unit must be 
mantled in order to make the repair 


dis- 


REBOUND 
CYLINDER 


Noisy shock absorbers are usually the re- 
sult of looseness somewhere in the linkage. 
However, when investigating, check and 
tighten the entire shock-absorber mecha- 
nism. Make sure that the brackets are tight 
and the shock absorber is not rubbing 
against anything. Replace any worn rub- 
ber mounting bushings and make sure that 
the shock-absorber arm is tight on its 
splined shaft. After you have done this, if 
you still get a rattle or squeak, the entire 
assembly should be checked by a compe- 
tent mechanic who is equipped to make a 
thorough inspection. 

Before you blame the noise on the shock 
absorbers, however, check the rest of the 
car, especially for worn or broken stabilizer 
links and bushings, loose brake rods, loose 
spring shackles or covers, loose fenders or 
bumpers—and even for bouncing 
around in the trunk. 

If you still are “rough-riding” after all 
this, then the tension on the shock-absorber 
valves should be changed. This also is a job 
for a competent shock-absorber service- 
man, not for the home mechanic. 
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Above is a phantom view of a double-acting shock 
absorber of the cam-and-lever type. Below, it is 
shown on the down stroke with the rebound valve 
absorbing the shock. When the car hits a rut, 
up-stroke action is taken up by valve compression 
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COMPRESSION - 
VALVE ASSEMBLY 


An exploded view of another cam-and-lever model 
having double action. This one, unlike thot at 
the left, is serviced through the end cap on the 
housing. Below is a single-action cam-and-lever 
type that will control shock on the rebound only 


RELIEF 
VALVE 


FILLER 
fF PLUG 


INTAKE VALVE 


POPULAR SCIENCE 





USEFUL AUTO HINTS 











FILED ~ 
NOTCH 





DROP OF 
SOLDER 


<=" 





Drawings by 
William Patrick 

















OCTOBER, 1943 


1 A DOOR GUARD FOR CHILDREN left 

alone on the back seat of a four-door 
sedan can be rigged easily with a split ring 
and a snap hook. Drill the door handle near 
the end and fit into the hole a “1” diameter 
split ring such as is used to carry keys. Di- 
rectly above, drill a hole in the window 
frame for a small, stiff wire. Pull the wire 
through the hole and the loop of a snap hook. 
Twist the wire tightly together and solder 
the end to cover any sharp points. Fasten 
the snap hook into the ring. The door opens 
from outside, and adults can unfasten the 
snap, but it baffles small children.— FE. B. A. 


2 YOUR TIRE GAUGE can readily be 

adapted to give an accurate pressure 
check when used in dark places. Simply file 
a small notch in the indicator at the correct 
reading for the standard pressure for your 
tires. The notch can be felt in the dark and 
ioes not interfere with the operation of the 
gauge.—J. R. 


3 REFLECTOR-BUTTON THIEVES, usually 

small boys who want the bright buttons 
for their bicycles, can be thwarted by put- 
ting a drop of solder on the bolts that hold 
the license plates. This is better than crimp- 
ing the threads, as the solder can be re- 
moved at home with a blowtorch or a hot 
soldering iron.—J. B. 


4 THIS BATTERY TOOL for loosening ter- 

minals can be made by grinding down the 
nose of a pair of common pliers. The stand- 
ard nose is too long, interfering with a good 
grip, while the shorter nose allows closer 
work and will not mar the battery.—C. L. L. 
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Gus Srlues 


«+. snecked up with a knife as he slept at the counter 


By MARTIN BUNN 


US WILSON had just started work 

on his first job of the morning when 

State Trooper Jerry Corcoran came 

briskly into the Model Garage shop. As al- 

ways, his gray-blue uniform was immacu- 

late, gleaming boots competing with the 

luster of his Sam Brown belt, his broad- 

brimmed felt hat tilted at its habitual jaunty 

angle. But Gus saw that he was worried, 
that his gray eyes were tired. 

“Hi, Jerry!” he greeted him. “Hear you 
had a murder on your beat last night.” 

Jerry perched himself on the end of the 
workbench, fished a pack of cigarettes out 
of his breast pocket, and lighted one. “Yes,” 
he said, “we did. George Oxdallas... in his 
juke joint It was me who found him.” 

“Shot ?"’ Gus asked. 

“Nope. Throat cut.” Jerry wrinkled his 
nose at the recollection. “As near as we 
can figure it out, he had fallen asleep be- 
hind his cash register, and the guy who got 
him sneaked up with a knife, reached 
around, and sliced him. Oxdallas had a gun 
in the counter drawer, but he never had a 
chance.” 

“Haven't you got anything to go on?” Gus 
wanted to know. 

“Yes,” Jerry said. “We've got a lot to go 
on—but the trouble is it doesn’t add up. 
Look here, Gus—-I'm going to tell you the 
whole story. Some of it’s in your line, and 
maybe you can help me.” 

Gus lighted his pipe. 
vised briefly. 

“First, about Oxdallas,” Jerry said. “About 
the time the war plants opened, he sold a 
couple of coffee pots down in the city and 
started his joint up here. I guess he did all 
right—it's in a good spot, and a lot of the 


“Shoot!” he ad- 


boys and girls who get through 
at midnight stop by there.” 

“Sure,” Gus agreed. “A fellow 
who works half the night needs a 
little recreation.” 

“Now we come to Con Constan- 
tine,” Jerry went on. “Ever been 
in his pool room?” 

“Young man,” Gus said severely, 
“I’m a respectable citizen even if 
I'm not a family man, and I'm old 
enough to have the sense to keep 
out of back-street pool rooms.” 

“Sure,” Jerry said, and grinned. 
“Well its a tough joint, and Con- 
stantine is a bad egg. He started off all 
right as an automobile mechanic, but he 
got mixed in a lot of shady deals—he’s been 
pinched a half dozen times, down in the city, 
but he always got off. 

“Now here’s the important part. I passed 
Oxdallas’s place about half past two this 
morning. I was on my motorcycle, guiding 
an Army truck convoy that was in a heck 
of a hurry. There were maybe a dozen cars 
parked in front, and I could see people danc- 
ing. Nothing unusual about that. But 
about a hundred yards below, pulled up in 
the brush on a dead-end lane, was a con- 
vertible coupe with the lights off. I'd swear 
it was Constantine’s. He stops at Oxdallas’s 
now and then. But why would he want to 
park up that Jane instead of in front?” 

Gus grunted, but said nothing. 

“That kept bothering me,” Jerry admitted, 
“but I had to guide the convoy to the city 
line. When I got back to Oxdallas’s it was 
a quarter past three. The car was gone 
from the lane. So were the cars that had 
been standing in front. But all the lights 
were on bright, so I thought I'd stop in and 
see what was going on.... I've told you 
what I found.” 

Jerry reached inside his tunic and brought 
out two folded papers. He opened one and 
handed it to Gus. “That’s a photograph, 
enlarged to life size, of a tire track we found 
up the lane.” 

Gus examined the print carefully. “It 
looks as if the tire had a worn spot on one 
side,”” he commented. “Chances are it was 
caused by scuffing, due to bad alignment.” 

Jerry grunted and passed Gus the second 
print. “That’s the left front tire on Con- 
stantine’s coupe,” he said. He waited as 
Gus compared the two. “What do you say?” 

“I'd say that Constantine’s car made that 
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track,”’ Gus said. “It looks to me as if you 
have a strong case.”’ 

“To make it stronger,’ Jerry said, “we 
had a lab specialist up from headquarters, 
and he made a plaster cast of the track. 
Constantine's tire fits every indentation. 

“Further than that,’ Jerry went on, “we 
an prove that night before last, in a stud 
game in his back room, he lost so much to 
some big city gamblers that it took every 
iollar he had to square up.” 

“Well,” Gus said, passing the two prints 
yack to him, “why don't you arrest him?” 

“He's under arrest, all right,” Jerry said. 
‘But only for running a gambling joint. He 
has an alibi. 

‘Sure I parked up the lane,’ he said, ‘to 
watch the birds. But it was yesterday after- 
noon. So what?’ 

“Constantine claims that his car couldn’t 


have been there at half past two this morn- 
ing—-because when he tried to start it about 
eight o'clock last night something went 
wrong and it blew a spark plug right out 
of the cylinder head! Before nine o’clock 
he had called three garages trying to get a 
new cylinder head in a hurry, and when he 
couldn't find one, he told Joe Moss to order 
one from the city for him this morning. We 
checked on the calls, and it’s true, too, that 
there’s a spark plug missing from his motor. 
It looks as if it had been blown out the way 
he says it was—the threads in the spark- 
plug hole are ripped clean out. You can’t 
drive a car with an open hole in a cylinder 
head, can you, Gus?” 

Gus puffed at his pipe for a full minute 
before he answered. Then all he said was: 
“T haven't seen Constantine's car, Jerry.” 

Jerry grinned and slid down off the work- 
bench. ‘“Let’s go,” he invited. 

Constantine's pool room was in what once 


Instead of answering 
at once, Gus examined 


the bench... then he 
picked through a box 
under it and found a 
piece of scrap metal 
that held his interest 
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had been a fine residence; his garage, open- 
ing on a narrow alley, had been the stable. 
A policeman sitting on a box at the door 
grinned wisely as Jerry parked his car in 
the alley. Jerry led the way into the garage. 
Constantine’s convertible coupe was stand- 
ing there, its hood raised. There was a 
workbench with a few tools on it; shelves 
over the bench held spare parts and odds 
and ends. The place was clean and neat. 

“This guy was a good mechanic before he 
turned crook,” Jerry remarked. He pointed 
to the coupe’s engine. “There she is, Gus. 
What do you make of it?” 


Gus examined the engine carefully. One 


of the plugs was missing. He ran a fore- 


finger around the circumference of the 
empty hole and found that all the threads, 
except the bottom one, were gone. 

“Well, how about it?” Jerry demanded 
anxiously. “Do plugs ever blow out?” 

“Once in a great while,”’ Gus told 
“It's uncommon, but it dees happen.” 

Jerry looked disappointed. “Then he 
could be telling the truth?” he asked. 

Gus didn’t answer. He went over to the 
workbench, and carefully examined every- 
thing on it. Then he did the same thing 
with the shelves. A couple of dust-covered 
taillight bulbs interested him, but after look- 
ing at them he put them back. Then he 
began going through scrap metal in a box 
under the bench. Jerry saw him nod when 
he picked up a small, flat piece of brass. He 
took it to the window, examined it carefully, 
nodded again, and put it in his pocket. 

“What is it?” Jerry asked anxiously. 

But Gus went back to the car. “Jerry,” 
he said, after a pause. “You asked me if 
Constantine could have run this car with 
the spark-plug hole open in the cylinder 
head. Well, he could have, but. 

Jerry's face brightened. 

“But it would have made enough noise to 
wake the dead, and oil would have spattered 
everything under the hood.” 

“He cleaned up afterwards,” Jerry began. 

“No,” Gus cut in ‘See this engine. It 
has regular layers of oil and dirt.” He 
scraped through some of them with his pock- 
etknife. “Just what you'd expect on a mo- 
tor that’s been run a lot If Constantine 
had cleaned off the new oil, the engine would 
cleaner now—-most of this old oil 
and dirt would have come off, too.” 

Jerry was crestfallen. ‘We're sunk,” he 
said. “Constantine was telling the truth.” 

“IT wouldn't be too sure about that,” Gus 
grinned as he went back to the workbench. 
He got one of the dusty bulbs 

“This is an ordinary burned-out taillight 
bulb,” he explained. “Watch what I do with 
it now 

He broke the bulb and picked all the glass 


him. 


be a lot 


and cement from its socket, leaving a small 
brass cylinder. From a box he took a new 
14-mm. spark plug, measured the threads, 
and cut the cylinder down to the exact 
length. Then he took the cylinder and the 
spark plug over to the car. 

“Notice,” he told Jerry, “that the bottom 
thread in the spark-plug hole wasn’t ripped 
out when the rest were.’’ He pushed the 
brass shell gently into the hole. “That bot- 
tom thread forms a shoulder that keeps the 
shell from slipping down into the cylinder.” 
He pushed the spark plug a fraction of an 
inch into the shell, and then began to screw 
it slowly into place. “What's happening 
now,” he said, “is that the spark plug is 
cutting its own threads in the brass, and 
the cylinder is expanding to accommodate 
them.” Then he connected the plug, got in- 
to the car, and stepped on the starter. The 
engine took hold promptly and ran smoothly. 

Gus switched off the ignition and got out. 
“That proves,” he said, “that Constantine 
could have driven his car to Oxdallas’s place 
last night. I fixed up a car that way a couple 
of years ago, and it ran O.K. for four days, 
until we got a new head.” 

“Say!” Jerry exploded. Then his face fell 
“It proves Constantine could have driven 
his car last night——-but it doesn't prove that 
he did drive it, or even that he knows the 
trick you pulled.” 

asus took the piece of brass from the scrap 
box out of his pocket. “This is the socket 
of a taillight bulb that Constantine flattened 
out by stepping on it,” he said. ‘He did just 
what I’ve done—provided a substitute for 
the threads in the spark-plug hole to hold 
the plug in place.” 

With the blade of his penknife and a stub 
of pencil he carefully worked the flattened 
brass back to its cylindrical form. Then he 
held it to the light and squinted through it. 
“Look, Jerry-——you can see the threads that 
the spark plug cut.” 

Jerry looked. “I guess,” he 
better talk to the chief.” 

Late that night Gus’s bedside telephone 
jangled. Jerry's voice on the wire was both 
tired and triumphant. 

“It worked,” he said. “When we took him 
down to his garage and showed him how 
you'd fixed his motor so it'd run, and then 
showed him your brass clue, he gave up 
and came clean. ... Yes, confessed. 

No, it was just plain robbery——-he got over 
a thousand out of Oxdallas’s cash box... 
No, blowing the spark plug out of the cyl- 
inder head was accidental. It was after he'd 
fixed it so that he could use his car that he 
realized he had a good alibi if he needed it. 

The chief is writing you a letter, Gus 
I'd have it framed if I were you! Me? All 
I want is twelve hours’ sleep!” 


said, “I'd 
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INVISIBLE BREAKS in tires offered 
for recapping or retreading are now 
spotted by supersonic vibrations— 
sound waves beyond the range of 
the human ear that are also used to 
record ocean depths and detect sub- 
marines. This adaptation, developed 
by scientists of the Goodyear Tire 
& Rubber Co., is especially useful 
in locating separations of the plies 
or layers of fabric composing a tire. 
It prevents wasting rubber on a 
defective tire. 

The tire to be tested is demounted, 
suspended on rollers, and partially 
immersed in a tank of water. With 
a high-frequency current through a 
coil, supersonic vibrations are set 
up in a nickel rod extending into 
the tank. These waves, readily transmitted 
through water, are picked up by a micro- 
phone inside the tire. Vibrations pass through 
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solid portions with full intensity, but air 


bubbles in any breaks interrupt the waves, 


causing the microphone to flash a red light. 


COLD WELDING, or “lacing,” has 
found a place in war work, saving 
many a cracked motor block that in 
normal times would have been rele- 
gated to the scrap heap. The basis of 
the method is a new alloy of an ex- 
tremely low coefficient of expansion 
and high heat conductivity, which tend 
to reduce expansion around the crack. 

As described in a report prepared by 
the Society of Automotive Engineers 
for the Office of Defense Transporta- 
tion, the crack is channeled and the 
ends drilled and tapped for pins of the 
new alloy, which are dipped in a liquid 
metallic sealing compound and _ in- 
serted. Depending on the length of 
the crack, other holes are drilled and 
tapped at interlocking angles, and 
more alloy pins are inserted, “lacing” 
the crack together. The pins are 
peened and ground down to the origi- 











nal surface, making an almost in- 
visible “weld.” The motor block is 
then flushed with metallic seal and 
cleaned, and the job is finished. The 
photograph at left shows a crack at 
the valve seat of an L-head motor, and 
the diagram illustrates the method and 
order of inserting the lacing pins. 








WARNING ON ANTIFREEZE made of cal- 
cium chloride solution or deodorized kero- 
sene comes from the WPB and U.S. Bureau 
of Standards. Bureau engineers point out 
that the use of salt solutions is prohibited in 
Government vehicles. Salts corrode metal, 
especially aluminum. Bureau engineers know 

f no satisfactory corrosion inhibitor. Kero- 
sene eats rubber hose and creates highly in- 
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flammable vapors. It can be detected by 
its oily feel and light weight, 64 to 7 Ib. 
per gal., and salt solutions by their heavy 
weight, over 1015 lb. per gal. Boiling in an 
iron skillet—not aluminum—will give a 
whitish precipitate if salt is present, or a 
drop or two of silver nitrate added to two 
spoonfuls of antifreeze will precipitate any 
salt. Test or don’t buy unknown brands. 
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Ernest R. Dewalt has long been known to readers of Popular Science Monthly for the 
versatility of his craftwork projects. This month he offers the three-piece set of 
secretarial furniture shown above to fill a real need in the American home where 
the typewriter is used daily for study, household accounts, and correspondence 
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FOR THE HOME SECRETARY 


Chair, Typewriter Table, and 
Floor Lamp Are Ideal 
to Make for the Den or Study 


Projects 


Designed by ERNEST R. DEWALT 


ANY American homes have found the 
M typewriter almost indispensable. The 
machine is used for correspondence, for 
writing out household accounts, and, by the 
younger generation, as an aid in the pursuit 
of schoolwork. To make it still handier, 
these three projects have been designed—a 
table of convenient height, a matching chair, 
and a lamp. They will go far toward 
simplifying work for the home secretary or 
student and, when not in use with the type- 
writer, will serve as occasional furniture. 

All of the pieces are simply built, yet each 
presents interesting points of construction. 
Birch plywood 13/16” thick is used for both 
the table and chair. Sets of legs are made 
for the table in pairs. Lay out one pair of 
upper legs inside a pair of lower ones, attach 


Turned at right angles to the lower table legs, 
matched upper legs make neat, invisible joints 
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Canvas stretched over dowels forms the 
seat of this convenient chair, which is 
sawed out from pieces of birch plywood 


the two rear stretchers, as shown in 
the drawing, allowing space for the 
thickness of the canvas. Bolt the 
back to the upper dowel and screw it 
to the lower one, using washers to 
keep from twisting and tearing the 
canvas fabric. Small decorative but- 
tons are turned and screwed to the 
ends of the stretchers. 
The lamp standard is made of a 
27” length and a 29” length of 1% 
curtain pole. Rip out a %4” by '9” 
channel in each and glue in flush a 
1,” by %%” filler strip to make a 
longitudinal space for the wire. Each 
piece is then wound in the lathe with 
white cord, leaving a bare section at 
each end for fitting. A mahogany 
turning forms a collar joining the 
two, and three mahogany disks make 
the stepped base. Mahogany turn- 
ings also form a collar at the upper 
end and a swivel crown and washer 
for the lamp arm, as shown in the 
drawing. The arm itself is cut from 
mahogany and grooved and filled in 
for the wire like the standard. 
Finishing is similar for all pieces, 
two coats of clear varnish being ap- 
plied to all exposed wood except the 
end grain of the table and chair, 
a second piece of plywood with nails in what which may be painted to harmonize with the 
will be waste, and bandsaw them all at the canvas chair seat. A shellac or varnish finish 
same time. Make the long notches in the is also suitable for the corded sections of the 
upper sets a snug fit for the stock used so lamp. tage working time: Table, 6 
that, when the piece is assembled, the glued hours; chair, 6'2 hours; and lamp, 5'2 hours. 
joirts will not show. 

The chair legs are also 
made in pairs and band- 
sawed at one time, while 
the back is laid out and 
sawed from the waste in- 
side one pair of legs. Hard- 
wood dowels 4” in diame- 
ter are used for the double 
stretchers at front and 
back. A strip of olive-drab 
canvas, 12',” wide by 24” 
long, forms the seat. It is 
tacked first at the back of 
the lower rear stretcher 
then it is wound complete- 
ly around that dowel, up 
and over the top, and onto 
the lower front dowel 


where it is also tacked. esse 7 INO WERE 


Hold a padded iron against 

t , ‘ —- ; CANVAS STRETCHED 

the dowels and space the . | TAUT AROUND RUNGS 

tacks 1 apart. START TACKING 
Groove the back to fit ° 
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ORNATE OLD PICTURE FRAME FORMS QUAINT 


Curic 
Cabinet 


By JOSEPH ARONSON 


SEARCH of almost any 
A old attic will uncover 
interesting picture frames, 
too good to be thrown away 
yet too ornate for contempo- 
rary use with pictures. Many 
of these frames can easily be 
converted into attractive 
hanging cabinets for bric-a- 
brac or small antique articles 
of value. Such cabinets not 
only keep dust off the objects 
and thus display them to best 
advantage, but also protect 
valuable items against break- 
age. 

Plan the case to be exactly 
the same outside size as the picture frame. 
A depth of 2'2” is about right to accom- 
modate average-sized pieces, although it 
would be wise to measure those to be dis- 
played in the case and to make the depth 
to suit them. The inner frame should be 
slightly larger than the opening of the pic- 
ture frame. In the cabinet shown, the inner 
frame measured 15” by 15” for a picture- 
frame opening of 14” by 14”. 

All members were made of 14” pine except 


the interior shelves, which were of 14” ply- 


ee ee 








wood. Provision for hanging the cabinet 
was made by gluing in two blocks, as shown 
in the drawings, with holes and slots which 
fit over two long screws driven into the wall. 
The whole inner framework was made \” 
less in depth than the outside frame, to allow 
a backing to be put ip. This backing can 
either be covered with fabric or decorative 
paper to harmonize with your collection, or 
else painted in a suitable color. The picture 
frame is hinged to the inner frame and 
fastened with an ordinary hook, 


The plywood shelves can be made to accommodate any particular group of articles to be displayed 
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Simple Chip Carving 
Decorates This Attractive 


Intricate designs on the drawer 
faces of this desk accessory are 
cut by chip carving. Below, the 
cabinet drawers are pulled out 
to display construction details 


i 


Stationery Chest 


By ARNOLD C. WATSON 


little desk chest was worked out by chip 
carving, which is actually a geometrical 
arrangement of triangular pyramids. This 
type of carving is easy to master; the 
project shown was the author's first attempt 

Use either a chip-carving knife or a '2” 
skew chisel. With the work flat, first make 
three cuts vertically downward from a point 
over what will be the apex of the inverted 
pyramid, tapering the depth of these cuts 
corners of the 


Tine simple but effective decoration on this 


from the apex up to the 
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triangle. The next are shallow paring cuts 
at an angle from the sides of the triangle 
sloping toward the apex. Gradually cut out 
most of the chip and finish it with paper- 
thin strokes so as not to cut through wood 
or overrun the outline. The finished depth 
of the pyramid at the apex varies from 1/16 
for the small cuts around the star to ',” for 
the largest cuts in the design shown. Keep 
the chisel well honed. 

The chest is of 1,” stock, but the drawer 
fronts of %” stock to allow for carving. All 
rabbets and dadoes are ',” deep. Other 
dimensions are given in the drawing. 
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NEW TOOLS FROM OLD HACKSAW BLADES 
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These unique tools, which are of special value to the model builder, 
can be made from sections of hacksaw blades. The high-quality steel 
holds a keen edge and will stond up well even under rigorous service 
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By C. W. Bertsch 


AZOR-edged knives, chis- 
els, and other toels may 
easily be made from worn or 
broken hacksaw blades. 
Designed to reach hard-to- 
get-at spots, these tools are 
particularly suited to model 
making or other fine work. 
Blades, nails or copper wire 
(No. 10 gauge or smaller), 
and short lengths of dowels 
are the only materials need- 
ed. A 12” blade is sufficient 
for three tools. 

An all-hard blade, .025” 
thick, is best. Break off the 
required length in a vise 
and anneal the part to be 
inserted in the handle, so 
that it can be drilled. A 
small alcohol torch gener- 
ates enough heat for this 
purpose. Place the part in 
a vise, heat to a dull red, 
and let cool (Fig. 1). The 
vise will prevent the heat 
from reaching the tempered 
end. Grind the blade to 
shape, taking care not to 
draw the temper by “burn- 
ing’’; then grind the edge. 

A dowel serves for the 
handle. Cut a slot for the 
blade and drill two holes just 
large enough for the wires 
or nails to fit tightly (Fig. 
2). Use a small ball-peen 
hammer to form the rivets. 
Shape and smooth the han- 
dle on a sander or with a 
file, and put a keen edge on 
the blade with an oilstone. 
This knife will hold its edge 
through hard service. 

Illustrated in Fig. 3 are 
other blade shapes. Excel- 
lent chisels for delicate work 
can also be made in the same 
manner. To retemper the re- 
cessing chisel (Fig. 4), heat 
it to a cherry red and plunge 
it into water. 

The saws in Fig. 5 should, 
of course, be made from a 
new blade. Small screw- 
drivers, with either plain or 
jeweler’s pivoted handles 
(Fig. 6), may also prove to 
be useful additions to your 
kit of special tools. 
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CLOTHES HANGERS are now being made entirely of 
wood. They have two-part wooden hooks designed to give 
correct balance when in use. Both inner edges of the hooks 
are rounded out to fit securely on the closet hanging bar 


A NEW BUTTON KIT is now added to the 
list of housekeeping aids. It contains 
an assortment of 100 buttons of popular 
colors and sizes particularly suitable 


BLUE SOAP FLAKES help reduce time required to wash 
clothes because the bluing is used in combination with 
soap chips or flakes during the washing operation. The 
bluing flakes are packaged in a carton similar in shape 
to those containing regulor soap flakes, but about one 
third the size. Being concentrated, fewer flakes are used 


for use on men's and children's clothes. 
The kit is partitioned to separate the 
various sizes of buttons, and the inside 
of the cover has an illustrated chart to 
cid in the selection of just the button 
you need. Included with the kit is an 
interesting booklet entitled, ‘Buttons— 
Tremendous Trifles," which tells the story 
of button making and gives helpful tips 


PLASTIC COMES TO AID the seamstress 
in the form of a triangular scale having a 
4” rule on one of its sides and indentations 
on the other two sides. The notches are in 
«", “e", and %” graduations. The hem 
marker is simple to use as the notches make 
it possible either to put pins in the fabric 
or to mark the hem edge with tailor's chalk 


LONGER STOCKING WEAR is said to be the result of 
using a new coating compound in stick form to prevent 
any chafing of the fabric. Applied as shown above, it 
may be used to coat the stocking surface where it rubs 
against a shoe. The stick is merely rubbed on the heel 
and toe of the stockings after they are put on. Ordinary 
laundering washes out the special coating without harm 





CERAMIC COOKING UTENSILS now be- 
ing shown are made with grooved bottoms 
that expose a grecter area to the flame of 
a stove, causing the inside surface to heat 
more quickly and more evenly. The items 
include frying pans, pots, and ramekins 
for service at the table as well as for 
cooking. All interior surfaces of these 
nonporous utensils ore glazed to prevent 
absorption of flavors and to guard against 
oxidation and other chemical changes that 
sometimes occur with metal. Exteriors are 
natural clay, the interiors French brown 


, THIS HANDY CUP will help 
make measuring of shorten- 
ing accurate and fast. The 
plunger is marked off in 
graduations ranging from 


one tablespoonful to a half 
cup. It is set at a desired 
amount and the cup is filled 
level with the bottom edge. 
Pushing the plunger empties 
the cup. The measuring de- 
vice is entirely of plastic 


PLASTIC FLASHLIGHT CASES 
are now being made to withstand 
hard use in emergency situations 
of cold and heat from 40 deg. 
below zero to 175 deg. above. The 
one illustrated has two cells, is 
prefocused, and has, in addition 
to its positive “on” and “off” 
positions, a midway setting that 
permits operation of the button 
for fast or slow flashing. An 
A NEW MAGIC LIQUID is being used to mend holes in cloth extra emergency bulb is in the 
goods caused by burns, moths, or accidental tears. First the bottom cup. Since its case is 
frayed edges are cut away, a patch is cut to fit, and the waterproof, the flashlight will 
liquid spread over the patch and the edges of the hole. Then operate under water. It has a 
a piece of lining is placed behind the area, pressed down, hook for fastening to a person's 
and set aside to dry. The liquid also stops stocking runs belt or hanging to a projection 
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Natural wood grain adds to the beauty 
of these two magazine racks. However, 
the finish chosen should be one which 
will harmonize with your entire room 








Moderne) Design 


By JOSEPH ARONSON 











HE problem of where to keep cur- 
fe newspapers and magazines is 
solved with an attractive rack made 
of odds and ends. You can modify the 
proportions somewhat to suit the ma- 
terials on hand if you have any ply- 
wood remnants, but the dimensions 
listed produce two well-proportioned SS PANELS “4 
pieces of furniture. BASE 1% 

Both the racks shown were made of HANDLE PIECES "2 
',” birch plywood. Three panels were 
glued into slots in each base block. SMALL RACK 
The center slot was cut at right angles CENTER PANEL “4 
and the two outer ones at 100 deg. to SIDE PANELS “4 
the base, all being a tight fit for the BASE % 


List of Materials 
LARGE RACK 
DESCRIPTION t. 


CENTER PANEL “4 





panels. HANDLE PIECES vy 
A hole cut in the center panel and 


trimmed at the upper edge with half- 
round molding forms a convenient 
grip. For embellishment, you can wrap secured by applying a few thin coats of 
leather, cane, or colored twine around the shellac, being careful to sand well between 
handle. If you find that the wood used has’ each coat. Rub the last coat with a hard 
a pleasing grain, an attractive finish can be wax to achieve the final finish. 


NOTE: ALL DIMENSIONS ARE GIVEN IN INCHES 











HW 456 





SIGHTING DOWNWARD AT 
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Sub with Periscope Sight ““Explodes” Ship 


IM through the periscope sight of this 
submarine, fire a torpedo, and watch 
the doomed enemy freighter explode! 

The torpedo tube is a slot 15/32” wide, 
running from the bow to within 114” of the 
stern of the submarine. A hole large enough 
to take a 3/16” dowel loosely is drilled 
through the stern. Assemble the torpedo- 
firing mechanism from a 3/16” dowel, a %” 
dowel for the torpedo ram, and a cocking 
knob. The torpedo-release catch pivots on 
a nail driven across the slot, with two wood- 
en beads for side bearings. Cement a mirror 


9/16” square in a slot cut at a 45-deg. angle 
in the conning-tower base; cover this with 
a celluloid window marked as shown. 

Make the freighter’s superstructure from 
a frame of 44” strips with a cardboard top. 
Use a 2” section of broomstick for the fun- 
nel. The exploding mechanism is a wooden 
bar, loosely pivoted on a nail and operated 
by a tension spring. A headless nail holds 
the bar under a projecting strip of metal. 
A second strip extends from the bar down 
the port side, where it constitutes a target 
for the torpedo._—MYRON FLEISHMAN, 








SHOOEEING EINSECET LIFE 
WEEE YOUR CAMERA 


NE of the least explored fields of 
photography lies within a few vards of 


the spot where you read these lines. Wheth- 


er you live in town or country, in the moun- 
tains or by the insects can always be 
und; and most of them furnish unrealized 
pportunities for taking striking and 
tinctive photographs. 
During these late-sumn 
arade is at its peak 
are everywhere if y« 


sea, 
dis- 
insect 


for your 
your back 


lays the 
Subjects 
ens 1 make 
rd a studio 
The two chief requisites any 
nsect picture are must record the 
nsect large enough to show detail; and sec- 
nd, the subject must be in perfect focus. 
‘onsequently the camera you use for insect 
hotography capable of taking 
lose close-ups, and it must have some meth- 

i of insuring a perfectly sharp image. 

My own preference is a 3 by 4's” film- 
ack camera equipped with a ground-glass 
ack and a double-extension bellows. Such 
permits accurate focusing and, 
vhen its 15-cm. Tessar lens is replaced with 


1 lens having a 1” focal length, magnifica- 


good 


first, it 


must be 


camera 
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tions up to a dozen diameters are possible. 

For your initial shots, the larger insects, 
such as butterflies, moths, katydids, and 
praying mantes, offer the best chances for 
They are more likely to stay mo- 
tionless while their pictures are being taken. 
Slow-moving creatures like walking sticks 
also co-operate well. Butterflies and moths 
make passive and unblemished subjects 
while their wings are drying just after they 
have emerged from their cocoons. By col- 
lecting cocoons during the winter, a supply 
of large, beautifully patterned moths, such 
as the Luna, Polyphemus, and Cecropia, can 
be provided for spring camera work. 

Most insects, however, are lively crea- 
tures, and inducing them to pose is an im- 
portant part of insect photography. A few 
amateurs stalk their quarry, edging close 
when the specimen alights. Coupled range 
finders are needed for this. However, one 
enthusiast has a slender rod fitted to his 
camera and, focusing for the length of the 
rod, snaps the shutter when the tip is even 
with the foliage on which an insect rests. 

Simpler, and still more effective, is to 


success. 


PN slog ) fT 


Portrait of a cicada—a 
“Bs 
photofloods. 
fly reflected light for the silhouette, made in | 
second with a Tessar 15-cm. lens stopped at £/32 


16-second exposure with 
focal-length lens stopped ot f/16 and two 
White cardboard behind the domsel 





Just after emerging 
from its chrysalis, 
this great spangled 
fritillary butterfly 
poses on a sprig of 
spiraea. This is a 
1/5-second exposure 
with a Tessar lens 
stopped at f/32 and 
two photofloods to 
provide the lighting 


Awaiting prey, an 
ambush bug clings 
to buddleia for a 
l6-second expeosure 
(lower left). A 1” 
focal-length lens 
at f/16 was used 
with photofloods. 
At right, below, a 
1/10-second shot in 
brilliant sunshine 
of a_ short-horned 
grasshopper with a 
Tessar lens at £/32 





focus on a plant, either outdoors or on a 
table indoors, and then place a captured 
butterfly or other insect in a natural and 
effective position on the foliage. Inasmuch 
as the section of the plant on which the in- 
sect clings is already in focus, the picture 
can be snapped the moment the insect is at 
rest. For close close-ups, focusing must be 
done on the insect itself 

To reduce the natural liveliness of your 
subjects, you can employ any one of several! 
methods. For instance, you can place a 
captured insect in a jar containing a wad 
of cotton batting soaked in ammonia. The 
fumes dull its senses and it clings more or 
less motionless when placed on a leaf or 
twig. Ether can be used. The diffi- 
culty with such methods is that the insect 
loses its life- 


also 


may become so deadened it 
like appearance 

By taking advantage of the nature and 
habits of different insect subjects, it is pos- 
sibe to catch them during their periods of 


quiet. Butterflies are active during day- 
light and inactive at night, and moths, as a 
rule, follow the reverse procedure. So by 
taking butterfly pictures after twilight and 
moth pictures at midday, you find your sub- 
jects most quiet. 

Capitalizing on the fact that chilling de- 
creases the activity of insects, I once ob- 
tained a sequence of pictures showing the 
rise and fall of a wasp colony. All of the 
pictures, made over a period of several 
months, were snapped soon after dawn while 
the insects were still sluggish from the night 
chill. Similarly, the placing of an insect in 
a refrigerator for 10 or 15 minutes before 
taking a picture of it will diminish its activ- 
ity so that it will cling where you place it 
and yet appear natural. In handling insects, 
particularly butterflies and moths, use tweez- 
ers, or lift them by their legs with your 
fingers. This will prevent damaging them 
or rubbing off their delicate wing scales. 

When taking most insect pictures, it pays 

to stop the aperture of your cam- 
era to the limit. The old rule is, 
the smaller the stop, the greater the 
depth of focus. At f/32 the depth of 
focus is greater than at f/4.5. The 
closer you work to your subject, 
the less the depth of focus, and you 
need all you can get—especially 
when you enlarge, and still more 


The praying montis snares a katydid: a Proxar auxiliary 


on a Tessar, £/32, and photofloods. Right 


snowy tree cricket: £/32, the 
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a backlighted 
Tessar rear element alone 





Quiet at dawn, paper-making wasps, right, 
cling to their nest, while a Polyphemus 
moth unfolds its wings below on emerging 
from the cocoon—both taken in daylight 
ot £/32 with a Proxar on a Tessar lens, 
the wasps at one second, the moth at two 


when you enlarge only a small portion of 


the negative. Using the camera on a tripod 
is virtually a necessity. 

Starting with the largest insects, you can 
work to the more difficult ones, the real 
Lilliputians of their world. For butterflies 
and katydids, a Tessar 15-cm., f/4.5 lens is 
satisfactory. With the bellows extended to 
the limit, it records an insect almost full 
size on the negative. A 50-percent increase 

pictures that show the subject 1% times 
natural size—is obtained by slipping an 
auxiliary Proxar wide-angle lens on the 
Tessar. This permits a closer picture of the 
subject. A double-size image can be ob- 
tained by removing the Proxar and screwing 
out the front element of the Tessar. With 
only the rear element in use, the depth of 
focus, even with the diaphragm stopped down 
to the limit, will be almost paper thin. This 
makes extra care in focusing imperative. 

For the smaller insects, and for record- 
ing the amazingly odd faces of many species, 
I remove the Tessar entirely and replace it 
with a 1” focal-length lens originally made 
for a 16-mm. movie camera. This little ob- 


jective is set in a wooden mount designed to 
slip snugly into the opening left by the re- 
moval of the Tessar and its Compur shutter. 
When the bellows is extended as far as it 
will go, the small lens throws an image 12 
times natural size on the ground glass. This 
equipment is used only with photofloods or 
other artificial illumination. As the lens has 
no shutter, exposures are controlled by 
switching the lights on and off. With two 
photofiood bulbs 8” from the subject, the ex- 
posure is 16 seconds with superspeed film. 

Insects should be freshly killed in cyanide 
before portraits of their faces are made. The 
heat of the lamps will stimulate anesthetized 
subjects, and they may move during an ex- 
posure. A few tiny insects, such as the 4” 
ambush bug, have the habit of remaining 
perfectly still while awaiting their prey, 
making it possible to record magnified 
pictures of living insects. 

Filmy creatures, like the lacewing fly and 
the Luna moth, take on added beauty when 
recorded indoors with back lighting. Some 
insects and the plants to which they cling 
make unusual silhouettes when a photoflood 
is directed on white cardboard behind them. 

Supersensitive panchromatic film is most 
satisfactory for insect photography. Its 
high-speed emulsion permits shorter expos- 
ures with the diaphragm stopped down, and 
its sensitiveness to all colors, including red, 
is valuable in recording patterns. As an 
aid to enlarging small portions of a negative, 
a fine-grain developer should be employed. 
Use glossy paper to show maximum detail. 
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All-Around Lighting for Stills 
Obtained with a Single Bulb 


WHEN equipment is limited, a method 
of using a single bulb to get the effect of 
multiple lighting will prove useful in shoot- 
ing still subjects such as table-top setups. 
The lighting is done from one angle at 
time, separate exposures being made on *«e 


A CUT-FILM HOLDER will afford uniform 
test strips that save you time and paper in 
making trial exposures for enlargements. 
Insert unexposed paper in the sheath, fasten 
the holder on the enlarger easel, and draw 
out the slide at carefully timed intervals to 
spaces marked along the frame, as shown 
Developing the strip print will give 
correct exposure for that 
K. KARLOVIC. 


above 
you the nearest 
negative.— JOHN 


This inquiring pup was lighted from front and side as 
in the shots above to get the combined effect at left 


same film. Use a sturdy tripod and time 
each exposure for the lighted portions, as 
the shadowed areas will be illuminated when 
the bulb is shifted for the other exposures. 
You can control the effect or intensity of 
light for each angle of illumination by the 
length of the exposure or the distance of the 
bulb from the subject. Watch carefully 
where light from two angles may fall on 
the same spot, or you may overexpose. You 
can also light large interiors by this method 
if you move from place to place with the 
bulb, turning the light off each time instead 
of closing the shutter.—LoUIS HOCHMAN, 


GLASS CASTER CUPS, such as are used to 
protect rugs from heavy furniture, are con- 
venient for holding solutions when you are 
reducing local areas on prints or bleaching 
vignettes. If you are using two or more 
solutions, the cups should be labeled. 











INDICATORS for your 
darkroom scale will give 
more accurate readings 
when you measure small 
amounts. They can be 
made from stiff copper 
wire and soldered direct- 
ly to the yokes of the pans, 
as shown im the photo at 
the right. The hands of the 
indicators are hammered 
and filed to shape. A touch 
of luminous paint will 
make it easy to balance 
the scale pans even in the 
dark.—LouIs SONKOY. 


GLOSSY PRINTS can be tinted with regular 
photographic water colors if the surface of 
the print is first rubbed carefully with the 
open end of a freshly cut potato. The water 
colors will then flow on smoothly instead of 
drawing away into droplets on the surface. 
The print can be ferrotyped again to restore 
its glossy surface. As the potato dries, cut 


off thin slices each time you use it.—H. W. 


BLOTTER LINT on photographic prints that 
have “een dried between blotters adheres 
tightly to the emulsion and is often difficult 
to remove. A dry chamois cloth makes an 
excellent wiper for this job. Rub gently 
so as not to press the lint particles into the 
emulsion. The chamois should be washed 
frequently and wrung thoroughly dry be- 
fore it is used again, 


A SPRING COUNTERBALANCE 
makes easier work of adjusting an 
enlarger to obtain the size image de- 
sired. Buy a spring sash balance 
having an 8 to 10-Ib. pull at a hard- 
ware store. Wedge the balance firm- 
ly in the top of the enlarger shaft 
and attach the tape to the enlarger 
head to “float” its weight, as shown 
below.—R. E. WHALLON. 


CABLE RELEASES that 
have lost their tension 
need not be thrown 
away. Obtain a small 
compression spring for 
a few cents at any 
hardware store. Work 
the spring over the head 
of the plunger so that 
it fits around the shaft 
between the head and 
the base as shown at 
the left. This will re- 
store your cable release 
and make it useful once 
more.—S. ADELMAN. 


TAGS FOR LABELS on 
your darkroom bottles 
are more serviceable 
than pasted labels since 
they do not wash off or 
become stained. Also, 
they can be changed 
easily with each fresh 
solution or new data. 
Cut them from shipping 
tags and attach to the 
neck of the bottle with 
string or rubber bands 
as at the left. Tags of 
different shapes will aid 
in identifying bottles in 
the dark.—L. H. 
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NE luxury food everyone may enjoy with- 

out ration stamps is home-raised squab. 

The flesh of this delicacy contains more 
body-building soluble protein and less connective 
tissue than does the adult pigeon. In addition, it 
is an excellent source of vitamin G, is rich in 
phosphorus, and has a fine texture and a delicious 
flavor. 

Of the many breeds of pigeons, only a few are 
generally used for squab production. They include 
the prolific King, the slightly smaller Carneau, the 
giant Homer, the French Mountain, Swiss Mon- 
dane, Hungarian, Maltese, and Runt. The first 





FAST-GROWING SQUABS PROVIDE 


four are recommended by professional squab rais- 
ers because the squabs provide generous servings, 
some weighing 1%» Ib. 

Part of an outbuilding may be used for raising 
squabs, or a coop may be built. The house should 
include a protected pen, where the birds will be 
safe against wind and rain, and a screened yard. 
It should face south if the climate is cold, and it 
should be on soil that drains well. An open-shed 
pigeon house 6’ high in the rear and 7’ to 8’ high 
in front, with an 18” projection on the front as 
protection against storms, is easily built. The 
depth of the house depends upon the number of 
pigeons to be mated. A pen 8’ by 12’ will hold 25 
pairs easily. Houses are generally built of wood 
and are much like poultry houses. In very 
cold regions, enough heat to keep the house 
dry and comfortable (about 40 deg. F.) will 


Pigeon nests are built in two sections because the hen 
often lays another pair of eggs before the two squabs 
occupying the adjoining nest have grown to maturity 





help to increase the production of squabs 
during the wintertime. 

Double nests are essential. Nest compart- 
ments may be 15” high, 12” wide, and 25” 
long, with a partition at the center and a 5” 
board in front to keep nesting material from 
faliimg out. A 5” landing board should also 
be provided in front, and each double nest 
should be partitioned off from its neighbor. 
Tobacco stems, long-leaf pine needles, straw, 
and hay will make satisfactory nesting ma- 
terials for the birds. 

The outside yard should be about 20’ long 


mated pair. Nest boxes may be closed with 
a wire or wood screen for use as mating 
coops. 

Good couples should produce 12 or more 
squabs a year. The hen usually lays one 
egg, skips a day, then lays again, and 17 or 
18 days later the two eggs hatch. The par- 
ents build their nest together and alternate 
in sitting on the eggs. Often the hen lays 
another setting of eggs when the young are 
two to three weeks old, leaving their feed- 
ing largely to the male. It is for this reason 
that double nests are provided. Both par- 


Mei Whiracle 





A DELICIOUS PROTEIN FOOD TO SUPPLEMENT FAMILY RATIONS 


and as wide as the pen. If available, 1” wire 
mesh is suitable to inclose it, but laths or 
similar pieces will serve. The sides should 
be 7’ high. Be sure to extend the wire 12” 
into the ground to keep out rats. 

Select your breeding stock with care, go- 
ing to a reliable breeder who keeps records 
of production and the weights of squabs, and 
will guarantee the sex and age of his birds. 
Purchase either young pigeons that are 


nearly ready for breeding or young mated 


pairs. With care, you can start breeding 
birds when they are six to eight months old 
and continue breeding them for five years. 
Keep only mated birds in the pen. 

Once breeding stock is installed, nature 
may be allowed to take its course in mating, 
or the mating may be forced. Both methods 
are satisfactory. To force mating, confine 
a male and a female bird within a compart- 
ment for a week or two, making sure to pro- 
vide feed and water. Place identification 
bands bearing the same number on each 


o 


ents feed their squabs on thick pigeon milk, 
produced in their crops, shortly after they 
themselves have been fed. 

Retain squabs to be used as breeders in 
the pen with their parents until they are 
seven to eight weeks old, or until they learn 
to eat and care for themselves. For gen- 
eral feeding give whole grains, but no mash 
or green feed. Farmer’s Bulletin No. 684 of 
the U. S. Department of Agriculture gives 
precise information on feeding and care. 

Given plenty of feed and water, and kept 
clean and dry, the squabs will grow rapidly. 
Those for the table should be killed when 
they are 24 to 30 days old and before they 
have left the nest. Surplus squabs may be 
sold, thus reducing the cost. Immediately 
after killing by severing the jugular vein 
just below the base of the skull, dry-pick the 
birds and remove all pin feathers. Cool the 
picked squabs promptly by immersing for 
three hours in ice-cold water containing 1 
part salt to 32 parts water. 


Above are two photos of King Pigeons that show rapid growth of squabs of this breed. 
The bird at the left is a full grown pigeon while the one at the right is a 28-day squab 
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The plywood storage bin is attached to the A T-shaped base, nailed to the underside of the hinged lid, 
down-swinging door with glue and set nails raises the footrest to a convenient height for polishing 
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Plastic handle swings open the front door to reveal 
storage space where brushes and polish may be kept 
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SHOE-POLISHING CABINET 
THE WHOLE FAMILY 


By Vernon B. Case 


LTHOUGH a shoe-shine cabinet needs 
A to be practical, it doesn’t necessarily 
have to be an ug!y piece of furniture. Here 
is a cabinet that is thoroughly functional but 
at the same time has pleasing lines and 
could even be used as an end or hall table. 
It provides space for storing brushes, polish- 
ing cloths, and bottles or boxes of polish. In 
addition, it has a convenient footrest that 
swings into position when the left half of the 
top is opened. 

The cabinet shown was built of white pine 
and finished in two tones of colored enamel. 
However, almost any wood that is reason- 
ably easy to work and does not have loose 
knots will do. 

Both of the sides are cut away at the lower 
ends, as shown, to form short legs. This can 
be done on a band saw, a jig saw, or even 
with a small keyhole saw. 

Use nails and glue to fasten the parts to- 
gether. Set the nail heads rather deep and 
plug the holes over them with plastic compo- 
sition wood, crack filler, or wooden pegs. 

The top is in two sections, one of which 


Here's a cabinet that can take care of the entire 
family's shoe-polishing needs. Extra cans of polish 
can be kept under the lid, alongside the footrest 


swings upward like a trap door. In joining 
the two top pieces with a pair of hinges, take 
care to align the upper surface as perfectly 
as possible. This can best be done by clamp- 
ing both halves in a vise while attaching the 
hinges. The fixed portion of the top is held 
in place by six %” wooden dowels spaced 
uniformly and secured with glue. 

A footrest, raised on 2” strips arranged to 
form a T, is mounted on the lower surface 
of the hinged lid in such a way that it does 
not strike the sides of the cabinet when the 
lid is closed. Attach the strips to the lid 
with long screws or nails and fasten the 
footrest to them with glued dowels or 
countersunk nails. 

The front door of the cabinet, hinged at 
the bottom, swings outward to provide ac- 
cess to the storage compartment fastened to 
it. The bottom board to which the door is 
hinged extends to the back of the cabinet, 
and the rear of the compartment is closed by 
a piece of 4” plywood to exclude dust. 

To carry the cabinet, simply swing the lid 
back and grasp the two hinged edges. 
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Sttteh-tu-ime 
BOAT REPAIRS 


WILL MAKE YOUR CRAFT LAST LONGER 


is an important period in its life. Mere shelter 
from the elements is not enough. To keep your boat in 
good condition, it is important to make small repairs be- 
fore storing it, while they are still simple and easy to do. 

Skiffs and heavily planked small boats usually stay 
in good condition with a minimum of care, as their stout 
hulls stand much abuse. Lack of care is likely to result 
in bothersome leaks rather than in a major failure. 
However, if such a boat is to be stored outdoors, pro- 
tection should be given the bottom. Mark leaking spots 
while it is still in the water. Repairs should be made 
promptly after the boat is hauled out. While dirt is 
still damp and easily removed, wash the hull inside and 
out with a strong soap solution and a stiff broom. Scour 
off old paint to avoid building up successive layers that 
will eventually require burning off. If the paint or 
varnish is baciy checked, remove it with a blowtorch 
or paint remover. 

Block up the inverted hull at both ends and amidships 
above high water, and high enough off the ground to 
allow free circulation of air. Level the blocking to pre- 
vent warping of the hull. An old tarpaulin secured all 
around, waterproof roofing paper, or untreated canvas 
covered with closely laid board will afford protection 
from sun and wind that dry out planking, and keep out 
rain and melted snow that might run into seams and 
freeze in cold weather, causing splitting and buckling. 

In buckled bottom boards, a common trouble in this 
type of boat, bore slightly undersized holes for long, 
flathead screws or galvanized boat nails, staggering 
the holes between old nails. Use two or three to an end. 
Be sure to drill sound wood, preferably hardwood of 
chines or transom liners. Clean out open joints, allow 
them to dry thoroughly, then work in white lead before 
refastening the planks. In extreme cases, work a very 
small amount of soft calking or absorbent cotton in 
with the paste. 

Give special attention to the joints where the last 
bottom plank and the ends of the above-water planks 
fasten to the stern transom, as most skiffs leak there 
when fully loaded. If the transom and sides are un- 
lined, shaped oak pieces should be fitted to give a better 
hold for plank fastenings. In a skiff with a hardwood 
keel, drive the fastenings through the planking into the 
hardwood, If there is no keel, fit one of 4%” by 4” oak 
to add stiffness. 

Hard calking can do more harm than good. Never 
calk a dried-out boat. Let it swell; then mark leaking 
seams for attention. Calk the entire seam rather than 
the leaks only. If a leak is too small to warrant this, 
taper the ends of the calking, or new leaks may start 


Wis aa: storage or temporary laying up of a boat 
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at these points. Forcing twisted calking 
mixed with white lead or marine glue into 
a seam with a putty knife is satisfactory. 
The hulls of lightly built boats often work 
loose and then leak. They can be stiffened 
by refastening, and by fitting new center 
seats or refastening old ones to tie the sides 
tighter. New gunwale strips or half-round, 
2” stock, preferably oak, will stiffen the 
sides, especially if fastenings can be driven 
through from the inside. When an outboard 
motor is used, stern stiffness is important. 
A carefully fitted stern seat and properly 
shaped knees to tie the side and transom 
together will give that needed strength. 
Light, smooth-planked boats, such as 
car-top models, require more care if they 
ire to continue giving satisfaction. Winter 
care is important but should not be carried 
to extremes, such as storing the boat in a 
heated basement or other hot, dry room. 
Storage in an unheated garage or shed, or 
even in the open under a tarpaulin or boards 
closely laid over roofing paper, will prevent 
drying the wood too much. It is essential to 
block or support these lightly framed boats 
so as to distribute the weight equally. 
Many boats with wide planking have their 
seams backed by battens for watertightness. 
If a leak has developed along such a seam, 
clean out any filler or dirt and work white 
lead into any large openings, and liquid 
marine glue thinned with alcohol or gasoline 
into smaller ones. Drive new fastenings 
from outside to pull the planking and batten 
together. As a last resort, tape the seam 
with muslin ironed over hard canoe glue. 
Boats with narrow strip planking usually 
have the edges of the planking shaped for 
tighter seams Nevertheless, permanent 
tightness depends on the wood not drying 
out too much. Both the outside and the 
inside of the boat must be kept well var- 
nished or painted. In the case of a portable 
model likely to be out of water much of the 
time, protection from hot sun and drying 
winds is requisite. These boats are usually 
well built, but their light weight means 
lighter construction. Overloading, too fast 
running in rough water, or use of too power- 
ful a motor will produce a strain, indicated 


by a tendency to weave or work while 
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Laying deck canvas on the 
cabin of a 20’ motorboat. 
The owner is filling the 
canvas with dilute cement 
before replacing the trim 
and painting three coats 


running. If allowed to continue, this will 
result in leaking. Refastening, especially of 
the ends of bottom and side planking to 
stem and transom, and along garboards near 
the keel, will help here too. Small brass 
screws are best for such repairs. 

A common fault is stern weakness, offset 
by fitting an inner transom-—not so much to 
be watertight in itself as to provide new 
wood into which to drive fastenings and to 
stiffen the original transom against motor 
vibration. It should be fastened inside the 
regular transom over heavy, wet paint or 
liquid marine glue. 

Seats are important as cross members in 
lightly built hulls. Their ends should be tied 
in well with fore-and-aft stringers, and 
small knees fitted where possible. New floor 
boards can be fitted to strengthen a bottom 
having a tendency to work or weave, but 
they will add strength only when fastened 


to every frame or rib. The middle board 

should be left loose for sponging out. 
Lapstreak or clinker-built boats, if stored 

outside, must be protected from rain water 


or melted snow that might freeze in the 
seams. As the overlapped planking adds hull 
stiffness, the frames are often widely spaced. 
This throws considerable strain on side 
fastenings, and they become loose. 

Copper rivets sometimes stretch under 
such strain. Old fastenings along lapped 
edges should be looked to if there is any 
evidence of play or leaking. In some cases, 
copper rivets can be drawn up tighter. Have 
a helper hold an iron against the heads while 
you strike a small rivet set held against the 
plain ends of the shanks to tighten the burrs. 
When short strakes have been used and their 
ends fitted with scarf joints having sliver 
ends, a thin oak block behind the scarf with 
fastenings through the planking into the 
block will add strength. 

‘Taking up on the original fastenings of 
round-bottom boats with planking fastened 
to light but closely spaced ribs will help 
restore such boats to their original stiffness. 
As ribs for boats of this type are steam 
bent, breaks may have developed where the 
bends are sharpest. A new bent rib may be 
fastened over a cracked one, with the old 
one left in place unless it is rotted. 








RUSTIC 
GUN RACK 


HAS INGENIOUS 
HIDDEN COMPARTMENT 


To a casual observer, the log above is solid and 
merely adds to the appearance of the gun rack, 
but it hides a secret box compartment as at left 


By W. BEN HUNT 


YMMETRY was achieved in this rustic 
S rack by the simple process of sawing the 
large crotch in two lengthwise, as shown in 
the drawing. Remove the bark from all 
crotches as well as the log before sawing to 
be certain the wood is sound. The small 
crotches are fitted and nailed at a slight 
angle to keep guns from sliding off. 

The log front is held closed by a nail with 
its head set flush in the shelf and extending 
down through the staple. The head of the 
nail is out of sight, yet can be lifted with 
the fingernail when a slight pressure is ap- 
plied to the front of the log. Saw the log to 
the required dimensions, remove the wood 
with a wide chisel and drawknife, and trim 
the edges to make a neat fit with the box 
shelf. 

If a dead crotch that is of the right size 
and will lie flat when cut is not to be had, 
use a green one that you can force flat. Let 
it dry in the required position, but be sure 
to shellac the end and inner crosscuts so as 
to prevent excessive checking. 

Take care in driving all nails to avoid the 
danger of splitting the stock. It is wise to 
first drill holes slightly smaller than the 
nails to be used. The dimensions in the 
drawing may have to be altered to suit the 
size of wood used. After the rack is 
thoroughly dry, finish with stain and varnish. 
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Free movement for feeding 
work is possible when the 
carving motor is mounted 
rigidly. Below, one hand 
steadied against the bench 
top, the little finger can 
be used as a spring feed 
control. At bottom, rough 
cutting with a pear-shaped 
tool; at right, detailing 
with a medium ball point 


4 
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By Edwin M. Love 


Rey with a small motor 
or a flexible shaft is almost 
effortless, but extreme care must be 
exercised, for one false touch with 
a whirling cutter may mar wood or 
plastic irreparably. An advantage, 
however, is elimination of the pro- 
pensity of hand gouges for splitting 
the wood, especially when coaxed 
across bad grain. 

What cutters are needed for carv- 
ing? Although many types are 
available, comparatively few are 
really required for most work. The 
carvings shown in the photographs 
were made with the five cutters il- 
lustrated in the drawing on the fac- 
ing page. Three different sizes of 
ball cutters were used, ranging 
from 1/32” to %” in diameter. 
Other special cutters will be con- 
venient for certain details, but 
should be bought only as needed. 

How is flat carving done? First, 
transfer the design to the wood 
with the aid of carbon paper. Bolt 
the motor mount to the standard. 
Rout the background, using a 
routing or cylindrical cutter and 
starting the initial operation in 
predrilled holes. Clamp the work 
securely; them carve down the 
various levels of the raised parts 
of the design with a large ball 
cutter. Adjust the depth of cuts 
by tilting the motor in its standard, 
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and handle the instrument as shown in the 
photos on page HW 474. When all the levels 
are established, outline the details of the 
design with a ball cutter of suitable size. 
The depth is controiled by the motor mount, 
but it can be varied slightly by rocking the 
mount with the fingers of the left hand. 
After first roughing the work with large 
cutters, touch up the various details with 
appropriate smaller cutters. 
A general rule for carving 
is to work uniformly over the 
whole piece. The future bal- 
ance of the finished piece can 
best be judged by this method. 
Large cutters and long strokes 
give simplicity and unity of 
treatment. Radial or con- 
centric lines, and gradual 
rather than abrupt changes 
of direction and scale, tend 
toward better balance. 
Carvings done by hand are 
seldom smoothed with a file 
or sandpaper, as the carving 
gouges leave more interesting 
surfaces. Sometimes the 
background is stippled with 
a grounding punch, although 
the texture left by gouges is 
usually preferable. However, 
chisel marks do not appear in 
mechanical carvings, so a 
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sanded finish is justifiable, although even 
strokes of the cutter will produce pleasing 
textures to be left unsanded. 

What is the method for block carving? 
Transfer the plan and elevation outlines of 
the design to the block and bandsaw it to 
shape. Saw the side elevation first, tack 
the waste pieces back in place, then saw the 
plan contour. Corners can be trimmed with 
a coping saw, Fasten the mount and motor 


a — 
— 2 26-4 
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% HOLE 
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1 «11% * 15" 





Delicate control of direction is maintained by thumb 
and finger, while constant depth is maintained by the 
mount. Rocking the mount slightly will vary the depth 


in a vise and round up the piece with a pear- 
shaped cutter. If the piece is bisymmetrical, 
one side can be carved first and then used as 
a guide for doing the other side. 

How can moldings be carved? Build a 
motor mount and jig similar to the one shown 
in the drawing on page HW 473. In this 
mount, the motor can be swung from side to 
side, its arc of movement depending upon 
which hole the pivot bolt is fastened in and 
the position of the swivel block on the sole of 
the motor mount. The position of the fence 
governs the direction of the cut. The chord 
of the carving curve is at right angles across 
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SAMPLES OF MOLDINGS CARVED WITH 
A JIG 
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the molding when the lengthwise center line 
of the molding is directly under the pivot 
center. First make a starting cut; then 
move the molding forward the desired dis- 
tance and mark the position of the first cut 
on the fence. Thereafter, each succeeding 
cut is moved to the mark and spacing is 
accurately maintained. The variety of mold- 
ing carvings possible with this setup is 
practically unlimited. 

Rosettes are carved with this jig by pivot- 
ing the blank on a sharpened nail set from 
underneath into the center of the blank. 
Radial lines can be brought to the center or 
else stopped short of the center to form a 
button. 

Can polishing be done with small motors? 
Sanding drums are available for smoothing 
wood or plastic, and screw mandrels will 
hold small sanding and fiber disks and wire 
brushes. Felt wheels can be used with such 


polishing agents as tripoli and rouge. Rub- 
ber wheels of various shapes, impregnated 
with special compounds, are useful for re- 
moving fine scratches, as well as for polish- 
ing small metal and plastic parts. 

How is grinding done? A large variety of 
abrasive wheels may be had for light grind- 
ing of surfaces. Such grinding is especially 
valuable on hardened steel that cannot be 
filed, and for working in corners and cavities 
impossible to reach with larger tools. Use 
light pressure with abrasive wheels, because 
if the motor slows appreciably, the wheels 
glaze, wear rapidly, and may mar the work. 

Grinding wheels are made of different 
abrasives suitable for the particular kind of 
material to be ground. Ordinary aluminum 
oxide wheels are suitable for average grind- 
ing. Silicon carbide is used for materials 
of low tensile strength, and a pure aluminum 
oxide for such materials as high-speed steel. 


Comical Figure of Baker Tops Off Novel Bread Server 


GUESTS will smile when served with 
bread from this tray, for a jolly little 
baker stands guard on top of the stack. 

Turn the base from a 9144” maple or 
birch disk to the section shown. A felt 
disk cemented to the bottom will hide the 
holes left by the faceplate screws. 

Draw the baker on 1%” squares and 
jigsaw him from %” stock. Insert a bit 
of 4,” dowel for the nose. Color the face 
pink, the apron, cap, and collar white, the 
shirt blue, and the hair brown. 

Cut the top from %” stock. Paint the 
top surface white and the edges brown. 
To simulate bread texture, use a mallet 
to pound a piece of No. 2 sandpaper on 
the top after the paint dries. Brush off 
any loose paint. 

Finish the turned tray and the under- 
side of the top with clear lacquer or 
varnish.—-FRANK HEGEMEYER. 


Lift the little baker and the top slice comes off, 
for it is actually a piece of wood that prevents 
the stack of fresh bread beneath from drying out 


At left, turning the crumb trough on the lathe. 
Transfer the jigsaw patterns by means of squares 
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Compact Shining Kit 
Serves Service Men 


SELECTED by a committee of 
four service men as a prize 
winner in a Service Men's Gift 
Contest conducted by POPULAR 
SCIENCE MONTHLY, this kit for 
shining shoes rightly lays claim 
to its ability to serve well. 

The entire outfit is contained 
within a carved and hinged 
case measuring 15%" by 24” 
by 712”. One hinged half is 
shaped along the edges to fit 
the fingers: the other is left 
flat and is padded and covered 
with velvet or a piece of sheep- 

4 ; skin with the wool outside to 

pai ee ‘ 2 be used in shining. The un- 

e padded section is carved inside 

Polish, dauber, and cloth “shine brush” ore all contained in to fit a dauber made from a 1” 

this neatly carved and hinged shoe kit designed for service men paint brush cut down to a total 
length of 2%”. 

A can of shoe polish fits into 
eC 2% a carved recess of the lower 
Two SCREWS 
aoun te on cane wiTH HEADS section; it is allowed to pro- 

trude slightly at the sides. The 
curved top of the can fits neatly 
into a shallow recess which has 























= ey > : : , 
ey been formed in the upper section 


CLOTH OR SHEEPSKIN 


of the kit.— AXEL E. OGREN. 





A SAILOR'S sea bag needs 
to be closed, locked, and 
carried just as does any 
other type of hand bag- 
gage The device illus- 
trated at the right does the 
complete job and, for that | END OF RIVET 
reason, was also one of the HAMMERED ROUND 
prize winners in the Serv- aay teatime: 
ice Men's Gift Contest. 

The lower end of the 
hook is rounded to a dull a 
point for ease in threading weeds FOR 
through the grommets on PADLOCK 
the top of the sea bag. A 
hole is drilled through the 
hook to take a padlock 
Shackle that prevents the 
grommets from slipping 
over the end of the hook 

A roundhead rivet is fastened in a hole through 
the hook, as shown in the drawing, to keep the 
grommets from slipping past that point to the rest 
of the hook. When the lower portion of the hook 
is threaded through the grommets and locked, 
the upper part is the handle._-HARRY LIEBERMAN. 


THIS PART OF HOOK GOES THROUGH 
GROMMETS IN TOP OF BAG 
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Rustic Garden Bridge Built from Small Logs and Saplings 


A PICTURESQUE little bridge for an in- 
formal garden can easily be made of small 
logs and saplings. After selecting the spot 


It is best to drill the saplings which make 
up the floor of the bridge before attempting 
to nail them to the stringers.—H. S. 


for your bridge, brace the end 
posts with logs and rocks as 
suggested in the sketch. All the (oe HANDRAIL 
wood should be peeled and sea- Sy re ee 4 
soned. Creosote the bottom ends | } W TOP VIEW OF {= 7 
of the posts and set them 24” « BLOCK SUPPORTING | C) 
into the ground. The rocks and I ae ea \ 
cross logs hold them steady and 
add to the rustic effect of the 
bridge. Trim the arched string- 
ers along their tops with an adze 
so that they will more readily 
support the floor. 
The height of the handrails is 
about 24”, while the width and 
length of the bridge is, of course, 
determined by the location chosen 
for it. Lag screws are used to 
hold logs and stringers in place. 


| 
| 
| 
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Walnut Shells Form Sprightly Turtles 


AN INTERESTING and decorative novelty is a set of 
turtles varying in sizes and shapes. They are made 
of walnut shells, pipe cleaners, and short lengths of 
dowel. The shell is grooved with a rattail file for the 
legs, head, and tail. Legs are bent from pipe cleaners 
to the approximate shape shown, the length depending 
upon the size of the shell. A short length of the same 
material, bent to a hook shape inside the shell for 
firmer support, makes the tail. 

The turtle’s head is whittled from a piece of dowel. 
Cement all the parts into place, the head being tilted 
at a slight upward angle, and the legs bent to raise 
the body ‘4 Cut a piece of cardboard to shape to 
seal the bottom of the shell.—EDWIN DREWITZ, 
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lf a small gos leak on o stove or hot plate occurs 


at the valve, simply place a drop of light oil on 
the moving part of the valve. This forms a seal 
between the tapered plug and its seat. Do not use 
oil on a tank-gas stove without first checking to 
be sure it will cause no reaction with this gas 


Heavy waxed-paper folding bags in which gelatin 
powder is sold make ideal leakproof containers 
for lunch-box pickles. Since the liquid does not 
evaporate, pickles remain fresh. Use of these 
bags for any juicy food stops the leakages that 
may flavor or make soggy the lunch-box contents 
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Clothespins that are used to hold dyed materials 
may transfer the stains to white clothes. If the 
heads of some pins are dipped in brightly colored 
enamel, they can easily be set apart for use with 
dyed wash. Colors also help prevent loss of pins 


Pulling out threads 
when ripping machine 
stitching is tedious 
as well as a strain 
on your finger tips. 
A pair of household 
tweezers will allow 
you to do this with 
no fatigue and in a 
fraction of the time 


Knitting yarn that is to 
be stored for any length 
of time may be kept safe 
from moths by using old 
tobacco containers. The 
faint odor repels moths 
and does not damage yarn 


Wooden buttons may be protected from grime with 
a coat or two of colorless nail polish. This polish 
forms a hard lacquer finish that does not modify 
the underlying color of the buttons. Painting 
is done by using the applicator on the bottle cap 
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Useful bookmarks can be easily made by cutting 
the corners off old envelopes. Such a bookmark 
con be slipped over a group of pages to block off 
obsolete data in reference books or catologues. 
A strip of cellulose tape will help keep it on 


lf used in the oven 
wooden knobs on pot 
covers will char and 
breok off. Here is a 
repoir that resists 
oven heat: Fasten a 
large glass bead to COTTER PIN 
a pot lid, as shown 
at right, using a cot- 
ter pir to hold it 


Common door locks can 
be made tamperproof 
with a length of stiff wire. 
lf inserted through the 
key ond hooked over the 
knob as shown, the wire 
keeps marauders from 
turning the key and 
pushing it through inside 





HEAVY WIRE HOOK 


If an electric plug is hard to pull out, rub both 
sides of the prongs with a soft-lead pencil. The 
grophite deposited on the contacts lubricates the 
perts and permits them to slide in and out easily. 
Carefully straighten prongs that are misaligned 
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TRAY BOTTOM 


Holes in hard-rubber articles such as photo trays 
can be “soldered” with inner-tube patching rubber. 
Cut it '«” larger than the hole and melt it on the 
crea, using an ordinary soldering iron. It will 
adhere tightly on a dry surface free of oil and 
rust. Talcum will neutralize surface tackiness 


A satisfactory replacement for metal curtain rods 
and brackets can be made through the use of wood. 
Sow the brackets from %4" stock and rout o curved 
recess in each bracket in order to hold the dowel 
thet serves as the rod. Fasten with wood screws 
to the casing and finish to match the woodwork 
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SLIDING~-DOOR 
WARDROBE 
DESIGNED FOR A 
CHILD‘’S ROOM 


. NY" —~ 
S i Re aw ae 
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to teach a child the fundamentals of 
neatness. A special feature of it is the door, 
which slides upward into the top of the 
cabinet and cannot pinch little fingers. It is 
also an advantage where space is limited, 
since it does not swing out into the room. 
Dimensions given in the drawing below 
can be varied according to the size and age 
of the child. The body of the 
wardrobe shown was made of 
1," plywood, flathead screws be- 
ing driven through from the out- 


S FUNCTIONAL as it is good looking, 
this wardrobe cabinet will do much 


Top 
y* PLYWOOD ; 


Bette Joan's wardrobe is just like a grownup's except that 
there are no hinged doors that might pinch her tiny fingers 


for easy movement. A coating of ordinary 
floor wax will make for free action. The 
drawer operates on two ‘2” square slides 
screwed to supports fastened between the 
front bottom panel and the back of the 
wardrobe. 

Finish the cabinet and decorate it as de- 
sired. The child's name cut from ',” ply- 
wood and glued to the top front panel will 
add a pleasing personal touch.—-JACK Goss. 


QUARTER-ROUND PLACED TO 
ALLOW DOOR TO SLIDE 


TOP PANEL SET INTO 
QUARTER- ROU 





side edges into quarter-round —_—— 
moldings at all the joints. All 
screws were slightly counter- 
sunk and the holes filled before 
finishing. The top was made of 

plywood so that it would not 
bend under the weight of any 
heavy object placed on it and 
bind the door. 

Slats for the door were cut 
from straight unwarped lattice 
material, rounded on all edges 
and corners, and sanded down 
smooth. They were then laid out 
on a level surface and weighted 
down with their edges not quite 
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touching each other. Four strips QS 





of heavy cloth glued to the back . 





hold them together 
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PANEL SET AGAINST 
INNER QUARTER-ROUND 


20° 




















Be sure the door groove is 
smooth and wide enough to allow 
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HOW TO SET UP WORK ON A 


EPEWEEDENG HEE OED 


REQUENTLY the machinist must di- 

vide a circle into several parts, as in 
making a gear, reamer, jig, milling cutter, 
or similar part on which must be spaced 
teeth, cutting edges, or holes. Such work is 
usually done with a dividing head, an acces- 
sory mounted on the table of the milling 
machine that rotates the work through 
given angles to produce the number of di- 
visions desired. 

A dividing head consists of an indexing 
plate in which are several circles of evenly 
spaced holes, a crank with a pin that fits 
into these holes, and gearing that connects 
the crank to a spindle in a definite ratio, 
usually 1 to 40. Since the work is mounted 
on the spindle, one turn of the crank will 
rotate it 1/40 turn. To cut a 20-tooth gear, 
for example, the crank would be given two 
full turns after each cut to locate the next 
tooth. Thus 40 divided by the number of 
divisions required gives the number of turns 
or the fractional part of a turn to be made 
by the index crank each time. 

When this formula does not yield a whole 
number of turns, but involves a fraction of 
a turn, the several circles of holes come into 
full play. A circle is used having a number 
of holes divisible by the number of divisions 


required. Thus, counting off 11 holes on 
the 66-hole circle enables the operator to 
turn the crank exactly 1/6 turn. 

Besides the plain dividing head, which has 
a spindle that rotates about a horizontal 
axis, there is the universal dividing head, 
the spindle of which can be tilted vertically 
to rotate at various angles, and the helical 
dividing head. The spindle of the latter can 
be connected to the lead screw of the mill- 
ing-machine table, so that the work may be 
rotated in a fixed ratio to the table move- 
ment for milling the flutes of twist drills 
and the like. 

Photographs on the following pages show 
how a typical job—a blank for a 36-tooth 
gear—is set up, and how the dividing head 
is used to space the teeth correctly. These 
photographs were made from a sound film 
prepared by the U. S. Office of Education 
and distributed by Castle Films for training 
war machinists in school and shop classes. 


MACHINISTS 
FOR WAR WORK 
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] Above is a typical setup involving the use of a 
dividing head. A 36-tooth gear is to be milled 
from a machined blank. The various steps in setting 
up the work ore explained in the photos that follow 


3 A handbook specifies a No. 3 cutter for gears 
of from 35 to 54 teeth. Arbor collors used in 
mounting it must be scrupulously clean; dirt will 
throw it out of alignment. The cutter is keyed fast 


5 To cut teeth of uniform depth from end to end, 
the gear blank must be parallel to the table. 
Therefore the tailstock center must be adjusted 
to exactly the same height as the headstock center 
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2 Both the dividing head and its tailstock are 
bolted to the center slot of the table, which 
is run in close to the column to permit mounting 
the cutter on a short arbor for maximum rigidity 








With the overarm and outer arbor support locked, 
the table is traversed until the dividing-head 
center coincides with a center line on the cutter 
teeth, and the traverse is locked in this position 


6 As spur-gear teeth must be cut parallel to the 
gear axis, the work mandrel must be parallel 
to the table feed. Hence both centers are aligned 
horizontally to a zero mark on the tailstock scale 





7 The tailstock is backed off a distance equal 
to the length of the mandrel and bolted fast. 
Its center can be advanced or retracted like that 
of a lathe tailstock to permit inserting the work 


A splined sleeve, split lengthwise, is inserted 
and centered in the bore of the gear blank. As 
a tapered mandrel is driven into this with a lead 
hammer, the sleeve expands to grip the blank fast 


1 The thrust of the cutter, being toward the big 
end of the mandrel, will only wedge the work 


tighter. If the thrust were toward the small end, 
it would loosen the gear blank and spoil the job 
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8 Rebolting the tailstock tighter or looser than 
it was in its first position may affect its 
vertical alignment. This is therefore rechecked 
against the headstock center with a surface gauge 


10 On the larger end of the mandrel, which goes 
toward the headstock, is bolted a dog. This 
is held tightly against the 
spindle by a setscrew to eliminate all 


driver slot on the 
backlash 


12 As the gear ratio of the dividing head is | to 
40, dividing 40 by the number of teeth to be 
cut—36—will give | 1/9 turns as the distance the 
crank must be rotated for each tooth (continued) 


WORM WHEEL 
40 TEETH 


DIVIDING-HEAD 


5 N 
SPINOLE INDEX CRANK 


SINGLE- CUT 


WORM WORM SHAFT 


INDEX __. 
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CRANK GEARED TO 
BLANK IN RATIO OF 
‘TO 40 


1%@ REVOLUTIONS 


1 Our 36-tooth gear could be cut readily with 

a nine-space index plate, shown superimposed 
on the gear in the drawings above. After cutting 
tooth A as at the left, we would revolve the crank 
one complete turn plus one division to cut tooth 8 


15 In this plate. it is the 54-hole circle that 
fulfills this condition. The crank handle is 


adjusted 
in this circle 


radially until its pin falls into a hole 
and is then locked at this setting 


1 Locked together both arms can swivel about 

always the same distance apart. As each tooth 
is cut. the crank is turned one revolution and far 
enough beyond to bring it against the second arm 


| Instead of nine parts, the index plate has a 

series of circles on which various numbers of 
holes are evenly spaced. Each is marked with the 
number. The |/9 turn needed can be indexed on any 
circle having a number of holes divisible by nine 


16 Dividing 54 by nine gives six. One sector arm 
is therefore set up against the crankpin, and 
the other arm is set flush with the far edge of a 
hole six holes away, not counting the first hole 


18 The sector is then swung down against the pin, 
ready for indexing the next tooth. All 36 cuts 
are very lightly nicked. If the first one indexes 
accurately the second time, the setup is correct 





NEW 


SHOP 


IDEAS 


A KNOCKOUT BAR for remov- 
ing the headstock center from 
your lathe can be turned in the 
lathe from odd pieces of scrap 
steel. The drawing and photo- 
graphs show a bar of a size use- 
ful for popular 9” and 10” lathes. 
The handle projects a few inches 
beyond the headstock and is 
knurled for an easy grip, with a 
turned ornament that adds to 
the appearance and provides a 
smooth, rounded end. 

The bar is made in two parts, 
handle and bushing, with the 
bushing drilled for a tight fit on 
the handle and, after the two 
are assembled, drilled again 
across the diameter for a pin to 


Drilling the bushing and bar 
for a pin to lock them rigidly 


To knurl, chuck the work and 
steady it with the tailstock 





hold the two pieces firmly to- 
gether. The bushing is turned 
to size for an easy fit in the 
spindle, and a pin is turned on 
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the end of the bushing. With 
this arrangement both the cen- 
ter and the reducing sleeve can 
be removed without damage. After the pin 
takes out the center, another tap causes the 
bushing to knock out the sleeve, if one js 
used. The tapered spindle should always be 


WASHERS AS RADIUS GAUGES solved one 
machinist’s tool-priority problem. Unable 
to obtain a radius gauge, he turned washers 
to various sizes to gauge the radii of shaft 
fillets and other machined parts. For ex- 
ample, a radius of 12” can be gauged with 
a washer of 1” diameter.—-RONALD EYRICH. 
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All dimensions for the knockout bor are shown in the drawing 


kept clean. Before replacing the center, be 
sure no dirt particles or chips remain inside, 
since they may score the spindle and keep 
it from running true.—-C. W. W. 


BURN HOLE IN 
CORK TO ADMIT 


4 
RULING 
PEN 


RULING PENS CAN BE FILLED from a 
medicine dropper with more accurate control 
over the amount of ink than the conven- 
tional quill allows. Mounted in a stopper 
cut to fit the bottle, the dropper can be 
pushed down as the ink level fails.—R. E. 
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Centering Work for 


By C. W. WOODSON 


CCURATELY located and drilled center 
holes are required in both ends of work 
that is to be held between centers in the 
lathe. Precision in this respect is especially 
important when several pieces of the same 
kind are to be machined. These holes, which 
serve as bearing points for the lath> centers, 
may be laid out in any of several ways, and 
they can be drilled in the lathe itself if a 
centering machine is not available. 

When several pieces are to be machined 
to identical dimensions with the same tool 
or carriage-stop settings, all the center holes 
must be drilled and countersunk to the same 
diameter. When the centerdrilled work is 
being mounted between the lathe centers, 
the countersunk holes must be kept free of 
dirt and chips to assure accurate centering, 
and the tailstock center must be oiled well 
to lessen friction. 

There is no standard size for center holes, 
but judgment must be exercised in keeping 
them reasonably proportionate to the di- 
ameter of the work. The chart below will 
be a help in this direction. It gives several 
accepted dimensions for the drill, hole, and 
countersink that have proved-to- be satis- 
factory for work of various diameters. One 
dimension that must be followed precisely, 
however, is that of the angle of the counter- 
sink, which should be 60 deg. for a perfect 
fit with the lathe center. 


Center holes may be located quickly and 
accurately on round stock with a centerhead 
and scriber, following the method shown at 
A in the drawings at the upper right of 
the facing page. A mark is scribed along 
the side of the blade held against the end of 
the stock; then a quarter turn is made with 
the square, and another mark is scribed at 
right angles to the first. The intersection of 
these two lines will indicate the exact point 
for prick-punching and centerdrilling. 

A quick and convenient method of locating 
the center of stock of any shape is with 
hermaphrodite calipers, as indicated at B in 
the drawings. The calipers can be set at half 
the diameter of the stock or slightly over or 
under that dimension. This will provide 
either a point of intersection that will be the 
center of the piece or several marks that will 
enclose the center point, as shown in the 
drawings. 

In using a centerpunch, place it accurately 
on the center you have laid out, as at the 
left at C, and strike it a sharp blow with the 
hammer, driving it down far enough to make 
a hole that will permit the work to be light- 
ly supported between the lathe centers. Re- 
volve the piece in the lathe with one hand, 
testing for trueness with a piece of chalk. 
If the chalk marks show high spots, drifting 
with the centerpunch will draw the hole 
over to one side. This is done by placing 
the punch at an angle, as at the right at C, 
and driving it toward the high side of the 
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DIMENSIONS OF CENTER HOLES 


__DRILL AND COUNTERSINK DIMENSIONS _ 


[LATHE WORK] 
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FROM TO 
3/16” 7/32” 
4%” 11/32” 
%” 17/32” 
9/16” 25/32” 
13/16” 13/32” 
1%” 1 15/32” 
114” | 1931/32” 
2” 2 31/32” 
3” 3 31/32” 
4” And Over 
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64” 16” 5/64” 
64” 16” 3/32” 
16” 64” 1%” 
64” 32” 16” 
32” 32” %” 
32” 32” 16” 
32” 32” %” 
32” 16” 16” 
32” 32” 14” 
32” 32” an 
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the Lathe 


work, The punch is then held vertical- 
.y and driven in with the hammer to 
square the sides of the hole, after 
which the work should be tested again. 
A bell centerpunch is convenient for 
centering a number of small cylindri- 
cal pieces. The cup is placed over the 
squared end of the work as at D, auto- 
matically locating the punch at the 
center. It must be held accurately in 
line with the work, however, or the 
punch will not be centered properly. 
Likewise, it cannot be used when the 
end of the work is cut at an angle. 
Punched center holes may be drilled 
with a combination drill and counter- 
sink chucked in the lathe. The work is 
placed against the tailstock center and 
held with the left hand while being fed i 
to the drill with the right, as shown at re, 
E in the drawings. When the hole has fewer 
been drilled to the proper depth, the Se Sens 
work is reversed and the other end s 
drilled. Time can be saved and the 
countersinking will be sure to be con- || (eB A 
centric with the hole if a combined ‘ 
drill and countersink (at left at Z£) is 
used, while the bell-type centerdrill 
with a double-angle countersink (FE — 
right) may be used in centerdrilling | 
mandrels and boring bars to reduce = 
the danger of chatter or eccentric 
work caused by bruising the edge of 
the center hole. 














GOOD AND BAD CENTER HOLES [LATHE WORK] 


Lathe centers are made to the standard an- 
gle of 60 deg., and the countersunk or tapered 
portion of all center holes must have the 
Same angle for a perfect fit, as shown at A. 

The type of center hole at B is best for 
mandrels, boring bars, and other tools that 
are used between centers. The rounded edge 
keeps the point of the lathe center from strik- 
ing and burring the edge, and the recess in 
the end prevents pruising of the hole. 

The drawing C shows a well-for ned center 
hole rendered useless by failure to remove 
chips from the hole. Under this condition, ac- 
curate work is not ssible, and the point of 
the lathe center will soon wear badly. 

At D the angle of countersink is too large, 
and there is no hole to keep the point from 
receiving all of the ie Hp pressure. Besides 
the danger of ruining the lathe center, accu- 
rate work is impossible. 

A piece of work in which the countersunk 
hole has been drilled too deep, allowing only 
the outer edge to rest on the lathe center, is 
shown at E. This will score the lathe center, 
and accurate work will also be impossible. 

The work at F has been drilled but not 
countersunk—bad practice that will cause the 
lathe center point to heat and wear rapidly. 
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MAGNETIZER and DEMAGNETIZER 
Is Easily Built from Old Loudspeaker Coil 


AUP 


The photograph above shows the first step in 
making the magnetizer-demagnetizer. The 
core of a disassembled loudspeaker coil is 
driven out, leaving a hole 1'2” in diameter 


* 
mT 
octet 


1A fiber or sheet-metal strip anchors the coil 
ito a base, Note the plug that short-circuits 
the socket and energizes the coil when pressed 


Below, the unit being used to demagnetize a 
screwdriver. The switch is held down so that 
current flows steadily, and the tool withdrawn 
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By WALTER E. BURTON 


A SIMPLE magnetizer and demagnetizer operating 
from a standard 115-volt A.C. line will make strong 
magnets of files, screwdrivers, hammer heads, and 
other tools in which magnetic properties are desir- 
able. As a demagnetizer, it will erase all traces of 
magnetism from lathe bits and other tools that some- 
times become magnetized and pick up steel chips. 

The unit consists of a solenoid, or a hollow coil of 
wire, and a momentary-contact switch to control the 
current. For the unit shown, the 6-volt field coil from 
an old electrodynamic radio speaker was used with- 
out the iron core, which was driven out. Any coil 
that draws no more than 5 or 6 amp. on the 115-volt 
line and is of wire heavy enough to carry this current 
for 30 seconds will do. In testing such a coil, connect 
it in series with a 10-amp. fuse or an electric iron or 
heater to avoid blowing the line fuses. 

If no coil is available, you can wind your own 
solenoid with salvaged magnet wire. A satisfactory 
one can be made of No. 18 enameled copper wire 
wound in a coil 2%” long and 1” deep on a thin- 
walled fiber tube 11.” in diameter. 

A momentary-contact switch that closes the circuit 
only when depressed is required, as the coil must be 
energized only 1/120 second—for half a cycle of the 
60-cycle current—to magnetize a piece of steel, and 
only a few seconds to demagnetize one. 

To make this switch, cut a piece of broomstick to 
fit easily inside a surface-mounting lamp socket and 
to protrude about 14” above the socket. Bend a 1%” 
strip of copper or brass around one end, forcing the 
ends of the strip into slots in the wood. This will 
short-circuit the contacts when inserted in the socket. 

To the projecting end of the plug, fasten a disk of 
plastic or wood, or a nonmetallic bottle cap. Slip a 
short compression spring over the plug against the 
head. Insert the plug so that the spring rests on the 
insulated top of the socket. Pressure downward 
makes contact, and the spring forces the plug up 
when pressure is released, breaking the contact. Con- 
nect this switch in series with the solenoid. 

Anchor the coil, so that the hole is horizontal, with 
a strip of fiber or metal bent around it and screwed 
fast to a baseboard. If the strip is metal, put a layer 
of asbestos or cardboard between it and the coil. 

To magnetize a piece of steel, insert it in the coil 
and press the button. A single, swiit tap is enough. 
To demagnetize a tool, hold the button down and 
draw out the piece while the current is still flowing. 

Be sure all connections are soldered or clamped and 
all terminals, joints, and wires adequately insulated. 


Contacts are closed in 
the improvised switch 
at right when a wooden 
plug with a metal tip 
is depressed. A light 
spring otherwise keeps 
the » te out of contact 
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EFEtEFC TE RONIEC 
NAWVEGA TIE @ rt 
Guides Ferryboats 
Through Fog 


Launches serving WABC's 
big island transmitter are 
guided through fog by the 
electronic device above. 
Its coil, located in the 
bow, is shown below on a 
table with the amplifier 


HEN station WABC, of the 
Columbia Broadcasting Sys- 
tem, erected its 50,000-watt 


transmitter a few years ago on a tiny 
island in Long Island Sound a mile off 

New Rochelle, N. Y., a ferry service 

was inaugurated for engineers and 

other members of the staff. 

During certain months of the year, 
however, service was affected when 
the island and mainland became total- 
ly obscured by dense fogs of long dura- 
tion. In order to insure safe navigation 
during these periods, CBS engineers . : 
devised an electronic navigator to guide Current is induced in the electronic-navigator coil by 
the boats by following the power cables the magnetic flux around power cables under the wate: 
under the water. 

The flux lines of the magnetic field 3 

surrounding the cable induce a current 
in a specially built coil encased in a 
wooden box in the bow of the boat. 
A portable amplifier with a voltage 
gain of 86 decibels steps up the current 
gain from the loop, and the output is 
fed to a volume-indicator meter used 
as a course indicator. The amplifier is 
adjusted so that, when the boat is 
directly over the cable, a maximum 
deflection of the needle is shown on 
the meter. 

The system is really an induction ie * rm come 
device basically similar to experiments y i . 
that perhaps many readers of POPULAR \ . > = 
SCIENCE have tried with headphones, Tr 2 : 
microphones, and large loops. 
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Giant mercury-vopor rectifier tubes, above, supply 
500,000 watts to the transmitter of radio station WLW 


utting Diode Tubes to Work 


Danger! High Voltage! 


This familiar warning is often seen near 
transformer stations and high-tension lines. 
lt might well be hung over your electronic 
bench. Even 110-volt house current can be 
dangerous under certain conditions—and 
the secondary potential of a common radio 
plate-current transformer is several times 
this. A healthy respect for such equipment 
is the experimenter's only sofe policy. 


DON'T TOUCH WIRES or do any work on 
oc setup without first disconnecting it from 
the power line. If you only switch it off, 
you may accidentally close the switch. 


NEVER TRUST CONDENSERS. The better 
the condenser, the less it is to be trusted. Be 
sure it's discharged before touching it. A 
good condenser con hold a charge for as 
ong os o week. 


BEWARE OF WATER. Moisture mokes con- 
ductors of insulators, especially when high 
voltages ore present. Stand on a dry floor 
when working with electronic equipment. 


Observing ordinary precautions, thou- 
sonds of radio amateurs have worked with 
5,000 volts and more without mishap. You 
con use electricity safely—if you realize 
how dongerous corelessness con make it! 
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By JOHN W. CAMPBELL, JR. 


energy—1 amp. at 100,000 volts—fiows 
into the giant industrial X-ray tube that 
spots defects in heavy steel castings. Pos- 
sibly in the same plant there is an “electric 
eye,” or phototube, that gauges the color of 
incandescent metal in a Bessemer converter 
and signals when the blast must be shut off. 
This tiny diode may draw a current of five 
millionths of an ampere at 85 volts. Yet both 
these electronic tubes may be energized from 
a standard 110-volt or 220-volt A.C. line. 

This is possible because A.C. of any given 
voltage can readily be converted to a higner 
or a lower voltage by means of a trans- 
former. Typical of the flexibility of A.C. 
is your radio power-supply transformer, 
which from the 110-volt line supplies 5 volts 
for the rectifier-tube filament, 6.3 volts for 
amplifier-tube heaters, and perhaps 350 volts 
for plate current. 

However, since electrons in electronic 
tubes can pass only in one direction, such 
tubes are essentially direct-current devices. 
Therefore, once A.C. has been converted to 
the voltage required, it must in most cases 
be rectified—changed to direct current. We 
have seen that the electronic tube itself is 
fundamentally a rectifier. If A.C. is applied 
to the cathode, the tube will pass current only 

n that half of each cycle when the cathode 


Mine: than 100 horsepower of electrical 





is negative. Why not, then, use a special 
tube to turn A.C. into D.C. for use in the 
rest of the circuit? This is precisely what is 
done in A.C. radios and a host of other 
electronic devices. 

The simplest of all rectifier circuits is 
shown in Fig. 1 on page HW 492 and at A 
in the drawings. This ‘“half-wave"’ rectifier 
converts A.C. to D.C. by cutting off one 
half of the A.C. cycle and passing only the 
other half, during which current flows in 
only one direction. In the setup shown in 
the photograph, a 117Z6-GT tube was used, 
only one of its two rectifying units being 
connected. 

As the heater of this tube can be con- 
nected directly across the line, no filament 
transformer is needed. If another tube is 
used, the heater must be connected to trans- 


NO-VOLT A.C. é5 n Half Wave Rectifier 


TO HEATER SUPPLY : 
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former taps giving the correct voltage. All 
heater connections are omitted in the dia- 
grams for the sake of clarity. 

The output of this half-wave rectifier is 
60 pulses of direct current per second, as 
evidenced by the rapid flickering of an argon 
bulb connected to it. Such D.C. is perfectly 
satisfactory in many applications, but for 
others its pulsations must be smoothed out. 

The simplest answer is an 8 to 40-mfd. 
condenser across the output terminals, as 
in Fig. 2 and in diagram B. The condenser 
acts as a tiny reservoir, storing current on 
each impulse, discharging between pulses, 
and so supplying current when the tube does 
not. However, the voltage on its plates must 
drop a little between charges. Although the 
output current will no longer be discontinu- 
ous (unless the condenser is very small or 
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the load very heavy) there will be 
ripples in the voltage, and consequently 
in the current. The bigger the condenser 
and the smaller the load, the less ripple 
will result. 

With the condenser, the argon lamp 
no longer flickers appreciably.. But let 
us connect a loudspeaker in parallel 
vith the lamp, putting a 2,000-ohm re- 
sistor in series with the speaker to 
avoid overloading the circuit. Being 
nuch more sensitive to current irregu- 
larities than the lamp, the speaker 
hums strongly. 

Good radio sets have a ripple of about 
25 percent—*s volt in a 300-volt out- 
put. The resulting hum is so slight as to 
be imperceptible. This filtering could be 
achieved with the circuit of Fig. 2 if 
the condenser were large enough. But 
there is a limit to its size in theory as 
well as in practice. 

A 1,000-mfd. condenser, if available, 
ould not be attached to any ordinary 
rectifier tube without disastrous results. 
Any discharged condenser offers prac- 
tically no resistance to the first surge of 
urrent; only when the potential on its 
plates builds up is there any limit to 
the rate at which current can flow into 
it. A 1,000-mfd. condenser would act as 
a dead short-circuit across the tube for 
a fraction of a second, with the inevit- 
able result that the tube would be ruined. 

But we can solve the problem, as 
shown in Fig. 3 and at C in the draw- 
ings, by using two condensers with a 
choke coil (an inductance) between 
them. A condenser will draw 1,000 
amperes for a millionth of a second and 
then stop; an inductance has very dif- 
ferent ideas. When current increases, 
the inductance converts the extra energy 
into magnetic lines of force and chokes 
off the surge. When current decreases, 
the lines collapse and augment the 
urrent flow. Thus the choke coil holds 
the current draw of the condensers to a 
more reasonable value. Furthermore, 
its storage and discharge of energy also 
tends to smooth out current ripples. 

So far, we have used only one half 
of the alternating current, getting 60 
pulses per second. If we can invert the 
other half of the cycle somehow, we will 
get 120 pulses a second and much 
smoother power. Figure 4 shows how 
this full-wave rectification can be ob- 
tained. Two diodes are needed, but most 
rectifier tubes of this type have two 
diode elements—usually two plates with 
a common cathode, as in drawing D. The 
80, 82, and 83 are such types. The 117Z6- 
GT has two plates and also two cathodes, 
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Fig. 1. Only one plate of the argon bulb glows, but 
with a perceptible flicker, showing that the output, 
although D.C., consists of separate current pulses 


Fig. 2. A condenser across the output eliminates the 
flicker. If a speaker is connected, however, a loud 
hum tells that current fluctuation is still present 





Fig. 3. The speaker is silent when two condensers and 
a choke are used, but the bulb shows current flowing 


Fig. 4. A double-diode tube connected to give 250 
volts. Resistonces protect the bulb and the specker 








thus permitting it to be used as a full-wave 
rectifier and also as a voltage-doubler, a dif- 
ferent type of full-wave rectifier shown at E£. 

This voltage-doubler, used in compact 
radio sets, eliminates the need for a trans- 
former yet produces about 250 volts of plate 
supply at 120 power impulses a second. The 
two halves of the A.C. wave are fed to 
separate condensers, but instead of being in 
parallel, the two condensers are in series. 
Since each one is charged to the peak of the 
A.C. voltage, the resultant is twice this peak 
voltage. But “110 volts” of A.C. means an 
average value of 110 volts. Between the 
wave peaks the voltage is zero, and much 
of the time it is below 50 volts, but the peak 
value of ordinary household current is 156 
volts. 

With no load drawn from them, the con- 
densers in diagram E would charge up to 
the highest voltage given by the rectifiers— 
156 volts each, minus a little because of 
voltage drop in the tubes. The result is that 
the output of the two condensers is 250 to 
300 volts. A 10,000-ohm resistance should be 
used in series with the argon bulb, and one 


of 25,000 ohms in series with the speaker. 

At F in the drawings is a four-diode grid 
system for fuil-wave rectification. Remem- 
bering that electrons can pass only from 
cathode to plate, you will see that the cur- 
rent will always flow in the same direction 
through the load, which is shown as an 
X-ray tube. 

Diagram G shows another interesting 
half-wave rectifier-filter circuit. This is the 
same circuit as at B, with a resistance across 
the output leads. But whereas a condenser 
of 20 mfd. might be used in B to smooth the 
current, in G one of a fraction of a micro- 
farad would be used—a condenser so small 
that the charge on it would be drained out 
through the resistance in .0001 second. It 
wouldn't filter out 60-cycle or even 10,000- 
cycle hum at all, but it is big enough to 
smooth out perfectly the hum of a 600,000- 
cycle radio carrier wave. Its output will be 
free of radio-frequency oscillations, yet will 
pass on all the audible, lower-frequency 
signals—voice or music—which were im- 
pressed upon the carrier wave in the form 
of amplitude modulation at the transmitter. 


Heavy-Duty Plate-Current Supply for Electronic Experiments 


You will need a source of rectified plate 
current for further experiments with elec- 
tronic tubes. If the old radio you dismantled 
had a power transformer, this can be used. 
Shown below is a 350-volt, full-wave rectifier 
unit using a type 83 mercury-vapor tube, the 
two plates of which are connected as in dia- 
gram D on page HW 491. 

Note that the 350-volt secondary winding 
of the transformer must have a center tap 
for this hookup, which requires three leads. 


This power supply will prove useful in later experiments. 
you have no transformer, assemble the circuit shown in Fig. 3 


In the photograph, these appear at the ex- 
treme right of the transformer. To the left 
of these are the 5-volt leads which go to the 
twin filament-cathode, and at the extreme 
left are the two black primary leads. The 
tube will carry 225 milliamperes continuous- 
ly and overloads of 1,000 milliamperes mo- 
mentarily. Two 16-mfd., 450-volt condensers 
are used with an ordinary filter choke. The 
filtered 350-volt output causes no hum on the 
speaker, but the argon lamp shows that recti- 

fied current is flowing. Resistors 
if of 10,000 ohms and 25,000 ohms 
are used in series with the bulb 
and speaker respectively. 

Never connect this or any other 
rectifier to the line without a load 
such as an argon bulb or a 25,000- 
ohm resistor across the output, as 
damage to the condensers may 
otherwise result. 

If the tubes you have on hand 
are not the type mentioned, con- 
sult a radio handbook or a manual 
such as is published by tube manu- 
facturers for others that may be 
used—-the 5Y3-G, 5Y4-G, 5U4-G, 
80, and 82 are a few of them. Such 
receiving-tube manuals include 
diagrams showing socket connec- 
tions for various tubes. Conse- 
quently they are useful additions 
to the reference library which 
every experimenter should have. 
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CERAMIC BATTERY CASES are replacing 
those formerly made of rubber for industrial, 
public-utility, emergency-transmitter, and 
telephone service. Four clays are blended 
to produce this vitrified ceramic, which is 
acidproof, is easy to keep clean, and can be 
heated to 212 deg. F. and plunged into ice 
water without contraction. Cases made of 
the material may be used safely next to 
other electrical equipment. Since their pre- 
dominant color is white, they also help to 
brighten a dark battery room and make a 
contribution to easier servicing. 


ADJUSTABLE PANEL LIGHTING where 
variable intensities are required under con- 
stantly changing conditions, such as are met 
in military and aircraft usage, is possible 
with the new radio panel lamp shown above. 
Rotation of the shutter permits a gradation 
of light from full brightness to complete 
darkness. The lamp is available with a red, 
green, amber, blue, or opal lens, and also 
with a polarized lens. 
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TRANSPARENT PLASTIC COVERS are be- 
ing supplied to the U. S. Army Signal Corps 
to prevent dust particles from collecting 
between the closely spaced plates of small 
variable condensers required in radio field 
equipment. The covers are rigid and look 
something like the transparent containers 
employed by many manufacturers before the 
war in the packaging of their products. 
They are made of «. sturdy cellulose acetate 
material, each being fabricated from a single 
sheet. When fitted over a condenser, as 
shown at left, a cover becomes virtually an 
integral part, often preventing a breakdown 
of equipment in dusty, sandy areas. 


LOCKING A RADIO DIAL in a set position 
in order to keep it from slipping or jolting 
out of tune is simple with the new device 
shown below. This lock is mounted on the 
panel next to the tuning or tank-condenser 
dial, and the thumbscrew can be turned down 
tight without changing the dial setting. 
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URNED-OUT or damaged parts 

of a radio receiver can often be 
put back into service without mak- 
ing an actual repair or replacement 
should either prove temporarily im- 
practicable. This is especially true 
of such parts as chokes, power 
transformers, audio transformers, 
and coils. 

You can often use the damaged 
part itself as a repair if a section of 
it is still good; if it is not, a simple 
change in the circuit sometimes will 
enables you to do without the part. 
In the latter instance the over-all 
sensitivity or power might be slight- 
ly impaired, but this will not be 
enough to keep the receiver from 
being used. 

In audio transformers — both 
push-pull and straight types—it is 
usually the primary winding that 
becomes defective. Simply discon- 
nect this winding and replace it 
with a condenser-and-resistor net- 
work, as shown in Figs. 1 and 2. 
The value of the resistor will de- 
pend on the plate impedance of the 
tube. If the tube is a low-impedance 
triode, a 50,000 to 75,000-ohm, 
1-watt resistor is generally em- 
ployed; if it is a high-impedance 
triode, a 100,000 to 150,000-ohm, 
1-watt resistor is best. Low notes 
are improved by using a _ high- 
capacity coupling condenser, but 
it is best to experiment in order to 
get the best tone value. 

A damaged secondary of an audio 
transformer is similarly replaced 
(Fig. 3), but the value of the 
resistor must be much higher— 
750,000 ohms to 1 megohm. 

It is possible to eliminate a dam- 
aged stage of a receiver having two 
or more stages of LF. or R.F. 
amplification by changing the cir- 
cuit so that the stage is resistance 
or impedance coupled, as in Figs. 
4 and 5. Volume will, of course, be 
reduced, but not enough to prevent 
satisfactory reception of local sta- 
tions. 

Should the heater winding in a 
power transformer burn out, a 
separate 2.5-volt or 6.3-volt heater 
transformer can be inserted in place 
of the defective section, as in Fig. 6, 
and the rest of the transformer used 
as before. A burned-out filter choke. 
can always be replaced by the simple 
resistor circuit shown in Fig. 7. 
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it out for yourself by the square-foot method 


By J. HAROLD HAWKINS 


Author of Your House 


F THE average heating period for your 

home is seven months a year, with proper 
nsulation you may save up to four months 
n your fuel bill each winter. This is im- 
portant information—-doubly important now 
because of the shortage of both fuel oil and 
oal. But this estimate of your saving must 
presuppose that you are going to do a 
thorough job of insulation—not leave cracks 
it doors, windows, and baseboards for the 
entrance of cold drafts. 

The term insulation, as applied to homes 
juring these times of widespread restric- 
tions in many fields of manufacture, includes 
loose, batt, and blanket types for wall and 


ceiling installations; 
WEATHER- double or storm win- 
STRIPPING dows; weatherstrip- 
ping for windows and 
doors; and calking 
compounds for stop- 
ping infiltration of cold 
air around window and 
door frames. All these 
are available to home 
owners in any quanti- 
ty regardless of the 
$200 limit set by the 
Government on home 
upkeep and repair. 
This includes metal 
weatherstrips made of 
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zinc as well as wood and steel 
storm windows. 

Private tests, Government tests, 
tests and experiences of large 
manufacturing concerns, and uni- 
versity laboratory tests where 
both outside and inside tempera- 
tures and the relative humidity in 
the air were artificially controlled, 
have proved beyond doubt the 
intrinsic value of home insulation 
in its several forms. 

This is made rather emphatic 
in a recent information circular 
from the U.S. Bureau of Mines, 
“There is, of course,” this cir- 
cular says, “a definite relation be- 
tween heat conservation and fuel 
saving. The quantity of fuel that 
may be saved by insulation has 

been determined by many investigators, and 
results vary considerably, but in every in- 
stance the figures 
obtained are re- 
markably large.” 
And more im- 
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portant still to home 


owners, it goes on to 
say, quoting from a 
Bureau of Standards 
tabulation: ‘‘(it) 
estimates fuel sav- 
ings up to 40 per- 
cent due to the appli- 
cation of simple heat- 
loss preventives to 
walls and roof of an 
unprotected house, 
and with suitable 
weather- stripping 
and storm sash ap- 
plied to doors and windows, the total savings 
were boosted to 60 percent.” 

Because they are lived in, all houses are 
subject to moisture which, as water vapor, 
tends to equalize itself with the vapor con- 
tent of the outdoor air. In winter, outdyor 
air has a low relative humidity, and water 
vapor inside the house ends to pass through 
the walls to be equalized with the outdoor 
air. This warm vapor passing through a 
wall will condense as it arrives at a cold 
surface that is below its dew point. 

A small amount of condensation does little 
or no harm. However, when the relative 
humidity inside a house is high and the 
temperature outside is cold, the excessive 
condensation within an outside wall, with a 
moisture-resistive barrier on the outside 
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surface such as waterproof building paper 
over the sheathing, may be destructive 
whether the wall is insulated or not. If 
loose-fill insulation is introduced from out- 
side, it is a good precaution not to replace 
the waterproof paper taken off during the 
process. 

Laboratory tests on such a wall have 
been made to determine safety limits re- 
garding condensation. These tests were 
made with the indoor temperature at 70 
deg., indoor relative humidities varying from 
15 to 70 percent, and outside temperature 
from 20 deg. below zero to 20 deg. above 
zero. The results of these tests indicate 
that, on an average, an inside relative 
humidity of 15 percent is safe at 20 deg. 
below zero; 18 at 15 deg. below; 22 at 10 
below; 27 at 5 below; 33 at zero; 40 at 5 
above; 49 at 10 above; 58 at 15 above; and 
72 at 20 deg. above zero outdoors. 

These limitations of the ratios between 
inside humidity and outside temperatures 
are important in any house. They are still 


more important when an existing wall hav- 
ing a waterproof paper on the outside under 
the siding is filled with insulation without 


benefit of a vapor barrier. 

Insulation applied between the studding of 
a wall while it is being built makes it 
possible to have a vapor barrier between the 
insulation and the inside surface of the wall. 
Batts and blankets are available with vapor- 
proof coverings for this purpose. In an ex- 
isting house, they can be applied over ceil- 
ings with the vaporproof side facing the 
inside of the house, but this is not feasible 
in the walls. A coat of size and two coats 
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of oil paint on the sur- 
face of the plaster in- 
side a house will help 
to turn back vapor 
tending to pass 
through the wall. 

Other usable infor- 
mation regarding in- 
sulation in general has 
been made available 
by the American So- 
ciety of Heating and STORM SASH 
Ventilating Engineers 
and by G. D. Lortz, of the Technical Com- 
mittee of the National Mineral Wool As- 
sociation. Certain key figures or ratings 
have been assigned to 77 different localities 
in the United States according to the aver- 
age winter temperatures prevailing there. 

A relative figure for practically any local- 
ity, including your own home community, can 
be selected by referring to the list of these 77 
cities—-given on the following page—and 
finding one of them that is nearest to your 
locality, both geographically and from the 
standpoint of temperatures. 

Inasmuch as the major aids in conserving 
heat are attic-floor insulation, side-wall in- 
sulation, and storm sash, these three items 
are taken inte censideration when figuring 
the fuel oil saving per season to be achieved 
by the use of any or all of them in an aver- 
age house of any given size in any locality. 

This method of figuring fuel saving is 
conservative, as the figures given in the 
table for ceiling, wall, and window treat- 
ments have been reduced by 20 percent to 
allow for variations in weather and for dif- 
ferences in home construction. These com- 
putations are also based on an average of 70- 
percent efficiency of the heating plant, which 
is good performance. 

The method of figuring the fuel saving 
possible for your own home is a simple 
matter of arithmetic. For example, suppose 
your home is in Grand Kapids, Mich. The 
nearest city on the chart is Detroit, which 
has a key figure of 6.460. Now figure the 
square feet of attic-floor area in your house, 
the wall area, and the window area. Suppose 
the attic floor totals 800 sq. ft., the walls 
1,200 sq. ft., and the windows 240 sq. ft. 

On the insulation chart given below the 
list of cities, the figure for 3” insulation be- 
tween ceiling joists is .053. Multiply the key 
figure representing Grand Rapids (6.460) by 
the area of the ceiling (800), and then 
multiply this product by the insulation figure 
(.053). Thus: 6.460 « 800 « .053=273. This 





: 
: 
| 
) 





INSIDE DSE. fi OUTSIDE 
TEMPERATURE | 2. « : EMPERATURE 
70°Er. { j oO°rF, 


> »> 


WARM AiR 
GIVES UP ITS 


MOISTURE TO 
COOLER AIR VAPOR-PROOF 


WHERE IT [| Ye 3 BUILDING 
CONDENSES |-.J*, * PAPER 





Condensation in the fill could have been avoided 
here by putting the paper next to the inside wall 


represents the number of gallons of fuel oil 
saved by insulating the ceiling 3” thick. 

For the saving to be realized with insula- 
tion the full thickness of a wall framed with 
2” by 4” studs, multiply 6.460 by 1,200 by 
.035. The result is 271 gallons saved. 

The same method holds for saving by the 
use of storm sash: 6.460 « 240 « .133=206. 
The total saving in fuel oil if all three of 
these things are done to this size house in 
Grand Rapids will be 750 gallons. 


If you burn coal, divide 750 by 170 to 
get 4.4 tons—the total saving in fuel re- 
duced to terms of coal. This computation is 
based on the fact that an average ton of 
coal equals 170 gallons of fuel oil burned 
in domestic heating plants of average 
efficiency. 

The saving in the amount of fuel is easily 
translated to savings in cost to you by 
multiplying the gallons or tons by the price 
you pay in your locality for either fuel. 

All window and door openings in a house 
are likely places for the infiltration of cold 
air during winter. Loose-fitting sash and 
window and door frames that are not wind- 
tight will do much to reduce the possible 
saving in fuel by the use of insulation and 
storm windows. To prevent this, the use 
of weatherstripping around sash and doors 
is advisable, and the calking of all frames 
on the outside of the house will add to the 
fuel saving. Weatherstripping that you can 
install yourself is available, or you can hire 
experts to do the job. Calking is no more 
difficult than puttying, and a calking gun 
will speed up the job. Calking compounds 
are available in light and dark colors. 


FIGURE YOUR FUEL SAVING FROM THE INFORMATION BELOW 


Be.tow is a list of representative cities throughout the country along with a key 
number, or coefficient, by which the area of your insulated space (in square feet) can 
be multiplied in calculating your fuel saving as explained in the text above. At the 
end of the table is another set of coefficients for the type of insulation used. 
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INSULATION CHART 


Type of insulation 


Insulation between ceiling joists 


Fill insulation inside walls 
Double or storm sash 
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Thickness 


2” 
3” 
4” 





Attractive Rack for Garden Tools Helps Save Extra Steps 


CONVENIENCE and an attractive ap- 
pearance are features of this outdoor 
rack for garden tools and hose. A rack 
of this type will save the home gardener 
many extra steps during the months 
when tools are most frequently needed. 
It is not usually desirable to put the 
rack to year-round use, however, nor to 
install it where theft of the tools is a 
possibility. 

Design your rack to hold the tools 
which you use most often; generally 
this will include a hoe, rake, cultivator, 
spade, hand trowel, clippers, and hose. 
If possible, locate the rack in the shade 
and close to the garden. The overhang- 
ing roof adds both weather protection 
for your tools and a decorative touch to 
the garden.— MICHELE DE SANTIS. 
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Cut steel nails are used to hold this rack to the 
brick wall. Expansion plugs can be used on stucco 
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ADJUSTING SCREEN DOORS [ SHIPSHAPE HOME] 


Screen and storm doors often do not close 
properly because their spring hinges lack the ay 
necessary tension. Hinges are adjustable for Anh ih] 
tension if they have holes around the col- 4 | NAIL 
lars. Insert a nail in a hole and turn the Qh ; 
collar until the stop pin is freed. Replace the 
pin in a hole farther from the nail and allow 
the collar to turn back. 

If the spring is broken or too weak, re- 
place the hinge or install a screen spring 
inside the door, maintaining some tension 
even with the door closed. Be sure to turn 
the hook openings downward or inward to 
keep them from catching and tearing clothes. " 

A spring installed at the top of the door helps ous aa 
if the upper corner is sprung. To remedy the : HOOK-END SPRING 
tendency of old doors to bow, install an in- 
expensive butt hinge at the center. 


ADJUSTABLE 
SPRING HINGE 
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PLASTIC SINK DRAINS are now available to re- 
place metal types. Made of a molded white plastic, 
the drains will not rust or corrode, and have no 
plated finish to wear away. The drain assembly 
consists of three units: a one-piece surface lip and 
drain, a rubber washer, and a plastic nut shaped to 
fit a standard wrench. The drain, which is easy to 
clean, can be quickly installed or removed for the 
repair of plumbing. An additional advantage is 
that it will not stain a porcelain sink. 


SHATTERPROOF WINDOWS made of plastic and 
wire have been developed to protect workers in 
shell-loading plants from the danger of glass splin- 
ters. Unlike glass, this glazing material can be in- 
stalled in window frames at the factory and shipped 
with little risk of breakage. Light in weight, the 
windows provide fair vision and excellent insulation. 
They are unaffected by changes in temperature or 
humidity, and can be cleaned by a cloth dampened 
with water or kerosene. Such windows are being 
used in prefabricated troop shelters overseas. 
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DEAD WEEDS and crab grass are 
the result if this liquid, properly 
diluted, is sprayed on lawns. Its 
makers assert the chemical causes 
no permanent injury to desirable 
grasses, and that it contains a nu- 
trient that stimulates lawn growth. 
It can be used to spot out dande- 
lions. Applied undiluted, it kills all 
growth on drives or tennis courts. 


NONFADING PAINT for exterior 
trim, doors, and blinds is on the 
market. The paint (not shown) is 
made with pigment which is ground 
so fine that the particles remain in 
colloidal suspension in the vehicle. 
Since heavy fillers are not required 
to give covering power, the paint 
produces a gloss surface highly 
resistant to fading and weathering. 


BUILDING BOARD constructed of 
noncritical asbestos and cement is 
helping to replace fiber, plywood, 
and sheet-metal materials that have 
gone to war. These new boards 
can be sawed, drilled, or nailed. 
Being entirely fireproof, they are 
excellent for making heating or 
ventilating ducts. Boards come in 
4’ by 8 size, and in 3/16", \” 
and %” thicknesses. 
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STARTERS of fluorescent 
lamps now have long 
operating lives. Shown 
above is a manual-reset 
type with an average rated 
life of three years. It is 
designed to lock out dead 
lamps quickly, eliminating 
flicker and reducing wear 
on both the ballast and 
starter. Below is a glow- 
type starter built to take 
hard punishment from a 
dead lamp and also to show 
long life in service. 











OPAQUE GLASS SHOWER ENCLOSURES, de- 
signed to occupy space usually allotted to a bath- 
tub, are being used in new housing. They are 
made of thick sheets of colored glass fabricated 
into a single unit, which can be used as a tub as 
well as a shower stall although the front is only 
1’ high. Developed primarily for low-cost war 
homes, they will fit in an alcove left vacant by 
the scarcity of bathtubs. 


PORCELAIN OR CHINA re- 
pairs can be made with the 
kit pictured at the right. 
Glass, pottery, plumbing 
fixtures, and even piano 
keys may be refinished or 
cemented. The kit contains 
a cement compound for fill- 
ing in any chipped area, and 
a porcelain glaze, which 
blends with and covers the 
repair. The materials are 
said not to shrink, craze, or 
crack. After the surface has 
hardened, it is impervious 
to the effects of water, al- 
cohol, gasoline, or acids. 




















ARTILLERY FIRE. Computing the trajectory 
or path of a shell is complicated work for 
an artillery officer, but you can demonstrate 
the principle on your bridge table with two 
marbles and a hacksaw blade. Flip the 
blade as shown above, and the two marbles 


THE MOTION OF A PENDULUM is pro- 
duced by the constant acceleration of gravi- 
ty. The time of each swing) is directly pro- 
portionate to the square root of the length of 
the pendulum. To prove this, suspend a 
marble on a string and set it swinging. Time 
its swings with a watch. You will find 
that to make it swing in half the time, 
you must shorten the length of the string 
not to half, but to one fourth that of the 
original 
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EXPERIMENTS 


will shoot off the table, the one closer to 
the stationary end of the blade a short 
distance, the other much farther—yet 
you can tell by the simultaneous clicks 
that both hit the floor the same instant. 
This seeming contradiction is due to the 
constant pull of gravity, which exerts 
the same force regardless of the motion 
of the object, even though it may have 
the speed of a bullet. The instant a 
bullet leaves the gun, gravity attracts it to 
the earth. One fired horizontally will hit 
level ground at the same instant as a bullet 
dropped simultaneously from the gun muzzle. 
In order to hit a distant target, artillerymen 
compensate for this by tilting up the muzzle. 


A SUSPENDED ROD is called a compound 
pendulum, for it acts like a series of weights 
strung end to end. Suspend a dowel from 
one end alongside a marble and adjust the 
string on the latter until both swing at the 
same rate. The string will be about two 
thirds the length of the dowel. Mark this 
point—the center of oscillation—on a dowel 
of like length, insert a pin, and suspend it 
alongside the others. All three pendulums 
will swing in unison. 
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THE LEANING TOWER OF PISA 
doesn't fall because its center of gravity 
is low. To show this, hang a cardboard 
cutout from a point B near the top. 
From there hang a weighted cord and 
mark its line on the model. Rehang 
from another point C and mark similar- 
ly. The intersection D is the center of 
gravity, as can be shown by hanging 
the cutout from point A (left, above). 

If the lines are accurate, the model 
can be balanced at D on a pencil. as in 
the center photo above. If the cutout is 
pivoted at D and the plumb line also 
suspended from this point, the model 
may be tilted until the cord coincides 
with either pencil line without toppling 
over, as shown at the right. Because its 
base is proportionately heavier than that 
of the model, the Tower of Pisa could 
lean much further without falling. 


WITH “BATTER UP!” Babe Ruth ap- 
plied physics to every home run, for a 
swinging bat is a compound pendulum, 
and its center of oscillation is also its 
center of percussion. This is the point of 
most effective drive, and the one which 
imparts the least jar, with the least 
likelihood of splitting the bat. It can be 
located by allowing the bat to swing 
free 6” from the grip end and synchro- 
nizing the swing of a marble with it. 
The point on the bat opposite the marble 
is the center of percussion. Tapped 
there, the bat swings freely; struck else- 
where, it shudders and stings your hand. 
This same law of physics is applied in 
many hand tools, such as hammers and 
axes, and in machinery. For instance, if 
an ax handle is too long, the center of 
percussion may not be in its head, but 
farther up, in the handle. Such an ax 
shudders, and the handle may break. 
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HOW COMMON CHEMICALS CAN 


Below, several splints are soaked in a 
strong solution of alum. One so treated 


and another not treated are set alight 





By Benjamin Taplitz 


SUPPOSEDLY extinguished match, 
A still aflame and carelessly thrown 
where it falls on or against an inflammable 
object, may start a fire and cause a catas- 
trophe that could have been avoided by 
forethought and simple fire-prevention aids. 
Although some fires start from inexplicable 
causes, many of them are preventable by 
chemical means that thwart disaster in the 
making. 

You can easily prove the effects of chemi- 
cals in fire retarding by a few simple ex- 
periments in your home laboratory. After 
you have made the tests, you may want to 
treat certain inflammable objects in your 
home against the danger of accidental ex- 
posure to flame. The method is the same as 
given in the following experiments. 

Take a small piece of unsized cloth—a 
well-washed and worn handkerchief will do 

and tear it in half. Dip one of the pieces 
into a solution made up of 1 oz. borax crys- 
tals and % oz. boric acid crystals dissolved 
in a pint of water. For a practical applica- 
tion, the cloth should be left in the solution 
for one hour, but for this experiment one or 
two minutes will be enough. After dipping 


HW 504 


then blown out 


The treated one 


together and 
at the left 


guished 


the cloth, allow it to dry out thoroughly. 

Now fasten the two pieces of cloth to the 
ends of an improvised fork made from an 
old coat hanger, as shown in the photo at 
right, and hold them above the flames of 
two candles. The untreated piece of cloth 
will burn, while the treated piece will 
merely char. Many chemicals used in safe- 
guarding fabrics against fire work in similar 
fashion. The cloth may not be kept from 
charring, but it will not burst into flame 
and spread the fire. 

Although the solution just mentioned is 
cheap and easily made, the salts are both 
soluble and will be dissolved out when the 
fabric is washed. For materials that re- 
quire repeated washing, a two-solution pro- 
cess is necessary. In one such treatment, a 
tin salt such as sodivm stannate is precipi- 
tated directly into tRe fabric. This is ac- 
complished by first dipping the material in a 
solution of 3 lb. sodium stannate in 1 gal. 
water. Follow this by wringing, drying, and 
then dipping the material in a second bath of 


An ordinary piece of cloth blazes merrily, but 
the other, impregnated with a solution of borax 
and boric acid, merely chars. This flameproof 
treatment acts to retard the spreading of fire 





is extin 


the other continues to smolder 


of Fireprooging- 


BE USED TO RENDER MANY SUBSTANCES FLAME RESISTANT 


11, Ib. ammonium sulphate dissolved in 1 
gal. water. These treatments are suitable 
for curtains and cloth articles used near 


candles and lamps, and for party decora- 
tions that may be exposed to accidental 
contact with flame. 

For heavy 


materials, such as awnings 
and canvas tarpaulins, the following double 
bath is recommended: First dip the fabric 
in a solution of 2 lb. ammonium phosphate 
in 1 gal. water. Allow it to dry; then dip it in 
a solution of 3 Ib. alum in 2 gal. water. 
If the material is too unwieldy for dipping, 
the solution may be applied with a spray 
gun. 

A new development in rendering fabrics 
fire resistant is a solution of ammonium 
sulphamate. The amazing fire-retarding 
qualities of this chemical were discovered 
just in time to make it of tremendous value 
to the armed forces. 

Chemical treatment of the wooden struc- 
tural members of a frame house will reduce 
combustibility, and the construction of the 
walls themselves can be designed to act as 


— 








a hindrance to fire. For example, the open 
spaces between the studs should be sealed 
off from each other to prevent drafts and 
convection currents that feed a fire. The 
effect of a convection current on a flame 
can be demonstrated with a candle and a 
pickle jar. Light the candle and lower it 
into the jar, where it will burn feebly. Cover 
the jar mouth with your hand and the 
candle will be snuffed out. Now cut a T- 
shaped strip of metal that will extend down 
into the jar just clear of the flame. Mang 
the strip by the bar of the T and relight 
the candle, which will now burn brightly. 
The partition creates a convection current 
that feeds the flame with air, thus support- 
ing combustion. 

The chemical treatment of wood to retard 
combustion is accomplished by putting the 
wood in an air-lock chamber, removing the 
moisture from it by creating a near vac- 
uum, and then forcing a treating solution, 
such as zinc chloride, into the wood under 
high pressure. 

A solution made of 1 part commercial 




















A candle in the jar at left above burns feebly, 
but a partition inserted in the top of the jar, 
as shown at right above, creates a convection 
current, causing the candle to burn brightly 


Right, wood shavings heated in a test tube give 
off combustible gases, which are shown blazing 
at the tip of a glass nozzle fitted in the cork 


water glass to 2 parts water by volume 
has fire-retarding qualities. For study- 
ing the reaction of water glass to fire, 
paint a piece of wood with three coats 
of the solution, allowing each coat to 
dry before applying the next. When 
the last is thoroughly dry, hold the 
wood in the flame of a Bunsen burner. 
The coating swells to a frothy mass 
which hardens into a thick layer. It is 
the inert gases in this bubbly mass that 
insulate the wood against fire. 

The chief requirement of a good fire- 
retarding agent is that it be noninflam- 
mable and form a protective coating that 
persists at high temperatures, or that pro- 
duces, as a result of contact with high tem- 
perature, a noncombustible gas tha: will ren- 
der ineffective the volatile, inflammable gas 
released from the wood. That such a gas is 
produced can be easily shown. Put a few 
wood shavings or sawdust in a glass test 
tube fitted with a stopper from which pro- 
jects a glass tube drawn to a jet. Heat the 
tube in a Bunsen flame and, after a minute 
of heating, hold a lighted match to the 
smoke from the jet. The gas will burn. 
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The photograph above shows the effect of a fire on a 
piece of wood treated with water glass. The mass of 
bubbles, each containing a minute amount of inert or 
noncombustible gases, forms an insulating wall that 
has a retarding effect upon combustion of the wood 





Strange as it may seem, matches are 
chemically treated for fire resistance—not 
to keep them from burning, but to prevent 
afterglow. You may demonstrate this prin- 
ciple with two wooden splints. Soak one for 
a few minutes in a strong solution of alum. 
After drying it, hold both the treated and 
untreated splints in a flame. Both will burn. 
When you blow out the two flames, how- 
ever, the treated splint goes out almost im- 
mediately, but the other continues to glow 
for some time. 





Thus little tube can’t help you smell. But it 
can help you talk, see and hear. Right now, 
it helps direct guns, planes, ships. It ought 
to get a war medal. 


It has given birth to a new art called 
Electronics. 

In 1912, in the Bell Laboratories, Dr. H. D. 
Arnold made the first effective high-vacuum 
tube for amplifying electric currents. 
Vacuum tubes made possible the first trans- 
oceanic telephone talk by the Bell System in 
1915. 

Vacuum tubes are now used on practically all 
Long Distance circuits to reinforce the human 
voice. 


That’s why you can talk across the continent 
so easily. 

Over 1.250.000 electronic tubes are in service 
in the Bell System. Bell Laboratories developed 
them, Western Electric made them. 


But both Laboratories and Western Electric 
are busy now with war — turning out tubes 
and putting them to work in many a device to 
find and destroy the enemy on land, in the air, 
and under the sea. 


After the war, this Bell System army of tubes 
will work in thousands of ways for peace. 


BELL TELEPHONE SYSTEM 


HELP THE WAR BY MAKING ONLY VITAL CALLS TO WAR-BUSY CENTERS. THAT'S MORE AND MORE ESSENTIAL EVERY DAY. 


Please mention PorpULaR ScrENCE MONTHLY when writing to advertisers 
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HIS portable first-aid cabinet, used in Red 

Cross and civilian-defense ambulances, is 
arranged for quick, easy access to supplies 
and is strong enough to withstand rough 
handling. 

The best method of construction is to build 
the box complete and then saw it into halves 
on a circular saw. The side and end joints 
should be rabbeted to make them both 
strong and dustproof. Partitions and inside 
boxes are then made to fit., Finger holes are 
bored in the fronts of the inside boxes to 
help in quick handling, and they also make 
possible a flush front. Hinges, handles, and 
fasteners are bolted on for strength. For 
first-aid material, consult the First-Aid 
Handbook published by the American Red 
Cross.—CHARLES HENRY HUNT. 





Storage space in this first-aid carrying cabinet 
is designed to save time in getting at supplies. 
Above, it is being put to use by a Red Cross unit 








OCTOBER CHECK LIST 


POPULAR SCIENCE 





temove screens, repair, paint, and store them flat. 
. Clean window frames, metal screen hangers, and paint. 
Fit storm windows and doors, adjust hangers and hinges. 
. Calk around all windows and door frames. 
). Sweep out eaves troughs and paint inside with protective paint. 
3. Scrape out sidewalk cracks and fill with cement mortar. 
. Clean out and repoint cracks in outside masonry walls. 
. Insulate exposed plumbing pipes that might freeze. 
. Insulate warm-air ducts and furnace jacket. 


Buy a supply of fuses and store near fuse box. 


MONTHLY SHOP 


[SHIPSHAPE HOME] 


DATA 
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A MESSAGE FOR THOSE ENTITLED TO BUY PRESTONE’ ANTI- FREEZE 


The WPB. has tried to protect your 
needed equipment-have you ? 


SAME PRODUCT 


Tue WAR PRODUCTION BOARD has limited the 
AS ALWAYS 


sale of all-winter anti-freezes. This means that 
“Prestone” anti-freeze, the world’s finest, is no 
longer available for use in passenger cars, station 
wagons or taxis. SAME AS 
The purpose was to reserve the remaining sup- LAST YEAR 
ply to protect the tools needed for America’s war- 
time production and commercial transportation. 0. P.A. Retail Ceiling Price 
To you who are eligible for ‘“Prestone” anti- 65 
freeze we say: $ 
The W. P. B. has acted to protect your equip- to hel 
ment. Have you? 
In time of war, supplies of anything are unpre- 
dictable. No better way of assuring yourself of this 
vital winter protection than by laying in your next 
winter's supply right now! 


eee vi BO 


CAN'T EVAPORATE OR BOIL AWAY 
PROTECTS AGAINST RUST AND CORROSION 
ONE SHOT LASTS ALL WINTER— YOU'RE SAFE AM) YOU KNOW IT! 


The words “Eveready and “‘Prestone’ are registered trade-marks of National Carbon Company, Inc, 
Unit of Union Carbide and Carbon Corporation 


Uce, 


BUY WAR BONDS AND STAMPS 


TRADE WARK 


Please mention POPULAR SCXENCE MONTHLY when writing to advertisers. HW 509 














LEAVE 
SPACE BETWEE 
LOGS 


we 
CagSsp reo AND 
sth tas BELO 
GROU 


ao 








“LAG SCREW 
PLUGGED 
Over 








Puncheon Table Adds Rustic Touch to Back-Yard Barbecues 


THE most satisfactory tables for outdoor 
use are heavy ones, and as they are seldom 
moved about, they might as well be per- 
manently located, provided they are weather- 
proof. Here is one that will.take as much 
weather as a slate roof—and like it. 

If ‘you live in timber country, you can 
probably buy split logs at a local mill. Else- 
where, you can shape them yourself with a 
crosscut saw and an adz, which produces 
an interesting hand-hewn effect. 

The table should be about 29” high. Set 
the supporting posts 18” deep after creosot- 
ing the ends for slightly more than this. 
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Notch the cross members and fasten them 
with countersunk lag screws. 

Puncheons for the table top should also be 
notched on the undersides and trimmed 
fairly straight along the edges, but need not 
fit snugly together. It is better to leave 
about 4” between them so that rain and 
melting snow may drain off. Fasten them 
with %” dowels to the cross members. 

Set the bench posts to bring the top 18” 
above the ground. Notch a larger split log 
for the seat, and secure it to the posts with 
lag screws, countersinking these well and 
plugging the holes with dowels,—-HI SIBLEY. 


Outdoor Gym Unit Trains Boys 


PHYSICAL fitness programs for high-school 
boys suggested this outdoor gymnasium unit 
designed especially for developing arm and 
shoulder muscles. 

Three durable posts about 16’ long and 6” 
in diameter are first set securely in concrete. 
A 4” by 4” piece of lumber to support the 
combined weights of several husky boys is 
spiked across the tops of these. The climb- 
ing ropes should be at least 1” in diameter to 
provide a firm grip. The crosspieces that 
form the ladder are nailed 2’ apart so that 
boys can practice climbing in and out be- 
tween them as they advance to the top. 

Since the post at the other end is designed 
to be used as a climbing pole, it should be 
smoothed carefully as insurance against any 
splinter hazard.—GEORGE A. SMITH. 





HE NEVER saw a Jap plane in his life. Never han- 


dled a weapon deadlier than a BB gun. He’ll never 
make the headlines or the history books. 

But he works in a plant back home that makes 
precision instruments. And when the target’s a Zero 
moving at more than 300 miles an hour, anti-aircraft 
marksmanship is an instrument job. Hit or miss —it 
depends on him! 

Precision instruments count heavily in every action 
in this war, are needed in unprecedented numbers. 

Chis is especially true of optical instruments, TEST FOR A PERFECT MARRIAGE 
which Universal now makes for the Army, Navy, 
Marines and United Nations, in quantity production A binocular is really two instru- 
hitherto thought impossible ahaa present high ments fastened together, one for 
standards of precision are so vital. each eye. They must be exactly 
Today, thanks largely to Universal engineering py cr ag ieee dar ge 
research, outstanding accuracy in lens-making is scste for bineculass et the Univescel 
achieved more economically than ever before, any- Camera Corporation plant—making 
where in the world. sure that the two instruments have 

Result: A new impetus in the development of become one instrument of highest 
photographic and optical instruments — promise of precision in a perfect marriage! 
finer-than-ever cameras available to everyone. 


WW Viiersar Lamera [Lorroranan 


gree NEW YORK + CHICAGO + HOLLYWOOD 


we're prouder of! 


Makers of Precision Photographic and Optical Instruments + Peacetime Manufacturers of Cinemaster, Mercury, Corsair Cameras 
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Durable Wooden Tackle Box 


Scraps of wood from larger projects will with screws. Then bandsaw the box apart 
do for building this sturdy tackle box. Use 2%” from one side. The two hinged drawers 
7%” stock for the ends, %” plywood for the pivot on screws in each side as well as on a 
sides, top, and bottom, and_ 4” stock for bolt set into the center lid partition. One 
partitions. A lining of %” composition drawer is slightly narrower to allow space 
board extending up \” from the bottom for the stay hinge. 
section on the sides and ends creates a Finish the box both inside and out with 
watertight joint when the lid is closed. waterproof varnish. Brass corners, a han- 

Make the box \” higher than dimen-_ dle, and catches from an old suitcase will 
sioned, put marine glue in all the joints, and serve for fittings. The handle should lie flat 
fasten the sides, top, and bottom together when not in use.—HARRY W., WANNER. 








THE SHEET BEND [KNOTS] 


The sheet bend, or weaver's knot as it is the right hand grasp the lower part of the 
sometimes called, is a simple, safe way of smaller rope and loop it clockwise around 
joining two ropes or straps together, es- its own end (Fig. 2). The end of the larger 
oe ially when they are of unequal size. The rope is then threaded through the loop so 

not does not slip out of place, yet is very formed, as in Fig. 3, and the ropes are 
easy to unti« drawn taut to complete the knot (Fig. 4). 

Hold the larger rope in the left hand and The sheet bend is easily released by 
cross it over the smaller rope, holding both pressing down on the bight of the larger 
at the crossing point with the forefinger rope, which is indicated by an arrow in 
and thumb of the left hand (Fig. 1). With Fig. 4 
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“HARD WORK 


NEVER HURT ANYBODY” 


Story of 
Harry A. Winne 


BOY waving at the trains passing in 

and out of his world—enchanted by the 
mystery of their engines and machinery— 
that was Harry A.Winne. 

He just had to know what made their 
wheels go round, and he was about knee- 
high to a brakeman when he started to learn. 
He’d hurry home from school to run the steam 
engine in his father’s laundry. Soon he tore a 

small magneto apart 
and from it built an 
electric motor. 

He knew he was 
going into the electri- 
cal business somehow; 
he thought maybe he’d 

become a lineman for an electric power com- 
pany. So he and a blacksmith made metal 
climbers, and he learned to climb the telephone 
poles outside the grocery store where he was 
clerking. 

But the teachers in the upstate New York 
town urged him to go to Syracuse University 
to study engineering. So HarryWinne started 
working harder. Summers he worked in a 
creamery; at other times he delivered the 
college newspaper and was Sunday watchman 
at Woolworth’s. Studying as hard as he 
worked, he was graduated at the head of his 
engineering class in 1910. 

At once he joined General Electric as a 
student engineer in the testing department, 
Schenectady. There he could watch some of 
the biggest wheels in the world go round, and 


in two years he was made assistant gencral 
night foreman. 

“There are things higher up for you, 
Harry,” his boss said before long. ““You’ve got 
everything you can get here. You're destined 
for higher things.” 

And up Harry Winne went—through vari- 
ous engineering departments, to head of the 
steel mill section in G.E.’s industrial engi- 
neering department, to manager of sales of 
the combined mining and steel mill section— 
and then finally, a couple of years ago, to vice 
president in charge of design engineering! 

Harry Winne’d tell 
you he got up there by 
hard work and luck, 
Today he’s working 
harder than ever—at 
G.E. supervising the 
design of electric equip- 
ment for the army and 

Navy, at home ina big Victory garden beside 
his made-over farm house on a dirt road outside 
Schenectady. 

But then—“hard work never hurt any- 

body!’ General Electric, Schenectady, N. Y. 





Hear the General Electric radio programs: “The 
Hour of Charm” Sunday 10 p.m. EWT, NBC— 
“The World Today” news, every weekday 6:45 p.m, 
EWT, CBS. 


” 


The best investment in the world is in this country’s future— BUY WAR BONDS, 


GENERAL 


OCTOBER, 1943 


ELECTRIC 


968-258-211 


Buy War Saving Bonds and Stamps reaularly. 











its BIG TEETH 
HAVE urme TEETH 


Micrograph enlargement of serrated 
teeth of coarse double-cut Gle. 


Aw ovpity? You might call it that. But in ser- 
rated tooth construction, Nicholson has demon- 
strated that even in such centuries-old implements 
as files, engineering science keeps finding new 
things to keep pace with industry's march. 

Besides greatly increasing filing speed, serrated 
teeth virtually give Nicholson or Black Diamond 
files “‘second wind.”’ As each “‘little’’ tooth wears 
down, another brings up a fresh cutting edge. 
Result: longer efficient file life; a greater number 
of effective strokes per file; more work per worker; 
more filing production at less cost. 

Through four generations of file-making expe- 

rience, Nicholson has contributed many advance- 
ments. ... In improved file designs. In faster and 
more accurate methods of cutting file teeth. And 
in thoroughly controlling every step of manufac 
ture. Whether you buy one or a thousand, you'll 
find these famous files so uniformly made and 
hardened that Nicholson can guarantee “Twelve 
perfect files in every dozen.” 
FREE BOOK, ‘FILE FILOSOPHY''—The most author 
itative and interesting book of its kind... 48 illus- 
trated pages on many kinds of regular and special 
purpose files; use and care of files—with additional 
information of inestimable value to purchasing and 
production heads, foremen, key mechanics, farmers, 
repairmen. Send for your copy. 


NICHOLSON FILE CO., 19 Acorn St, Providence 1, R.1., U.S. A. 


(Alao Canadian Plent, Port Hope, Ont.) 


NICHOLSON 
FILES ‘oar 5 
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Nightmares for Hitler 


(Continued from page 77 


cations of it to war matériel are hush-hush 
subjects of test at the Army and Navy prov- 
ing grounds. 

Another of the Unholy Ten—Berlin pa- 
pers, please copy—who have been giving 
Hitler frightful nightmares is a former 
music teacher. The day after Pearl Harbor, 
Herbert Rudolph James turned over his class 
of music pupils to another teacher and took 
a job as a steel-mill worker at the National 
Tube Company, McKeesport, Pa. His boss 
tried to teach Herbert James how to weld 
tungsten carbide tips on big shell-turning 
tools. But, frankly, Herb thought his boss 
turned out a lousy job, for a little while 
after the expensive tip had been welded to 
the tool shank, the shell-lathe hand came 
back with it—broken at the weld. 

At that point Herb took off on his first 
solo flight as a war-production idea man. 
He rigged up an iron-pipe frame and 
clamped three acetylene torches to it so that 
the flame from each would play directly on 
the tool. Then with all three torches going, 
he thrust a tool shank and tungsten carbide 
tip into this atmosphere of incandescent gas 

and out came a perfectly welded tool that 
outlasted the single-torch-welded tool sev- 
eral times. The same result could have been 
obtained from an atmosphere-controlled 
electric furnace, sure. But such furnaces 
were not available. So, another spook under 
the bed at Berchtesgaden. 

Out at the Packard Motor Car Company, 
27-year-old George Smolarek one day took a 
series of operations laid out by the Packard 
professional engineers and telescoped three 
of those operations on a British Rolls-Royce 
airplane-engine part into one operation. It's 
a crime how many times since George 
Smolarek pulled that idea out of his cap 
those Packard-built Rolls-Royce engines 
have plastered the daylights out of the 
German Luftwaffe. 

Yes, an idea can kill farther than a bullet. 
Stanley Crawford, a sharpshooting raw-ma- 
terial inspector at the RCA Camden, N. J., 
plant, saw entirely too many castings being 
junked because the cored interior was not 
in proper relation to the outside surfaces. 
This trouble was caused by the cores float- 
ing after the hot metal was poured into the 
molds at the foundry. Such castings failed 
to clean up in subsequent machining opera- 
tions, at a great loss in both material and 
priceless man-hours. Crawford designed a 
special type of calipering gauge which de- 
termines the relationship between the in- 

(Continued on page 204 
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Te finger of guilt points at the car 
owner who leis an automobile engine 
wear unduly for lack of the proper care. 

Your car is a vital unit in our trans- 
portation system. Of course, tires and 
gasoline must be conserved, but save 
that engine, tool 

Piston rings are a mighty importan? 


ot gut on $0 Stare, 
40° = 
) 


factor in prolonging the life of your 
engine. At the first sign of ring wear, visit 
your motor service man and ask him to 
install a set of Hastings Steel-Vent piston 
rings. They restore engine performance, 
stop oil-pumping, save gasoline and 
check wear on cylinder walls. 


HASTINGS MANUFACTURING COMPANY, HASTINGS, MICH. 
Hastings Mig. of Canada, Ltd., Toronto 
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HIS 100-page book was pre- 

pared by Carberundum to 
help the home craftsman turn 
out better work and do it faster. 
Today its information is more 
important to you than ever be 
cause speed, efficiency, quality 
and conservation of materials 
are vital in wartime. 


The book is packed with prac- 
tical suggestions and graphic 
“how-to-do-it” pictures. It adapts 
many of the professional practices 
and short-cuts of industry for use 
in the home workshop. 


The contents include informa- 
tion on how to sharpen workshop 
tools ...to cut metal tubing .. . 
to polish metal in a lathe... and 
many other tips of vital interest 
and value today. 

Get this manual free by writing 
The Carborundum Company. 
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Nightmares for Hitler 


(Continued from page 202) 


side and outside surfaces of a casting, ena- 
bling the machine operator to “favor” any 
shifting of the core. By the use of this 
caliper, 13 out of the 16 castings formerly 
rejected in raw-material inspection, or 
junked on the machine line, are now saved. 
Just that much more Yankee hardware 
headed Hitler’s way. 

The man who has probably caused more 
“talk” than any other Yankee mechanic in 
this war is Madison E. Butler, an assistant 
chief inspector of Stromberg-Carlson Tele- 
phone Manufacturing Company, Rochester, 
N. Y. He was assigned to the job of testing 
field-telephone switchboards. When the first 
board came off the line, it took Butler and 
an assistant five whole days, with plenty 
of overtime, to check its maze of circuits. 
And there were 1,100 more following closely 
on its heels! 

When Butler joined the Unholy Ten who 
were called to the White House and con- 
gratulated for their individual contributions 
to the hell-for-leather drive to manufacture 
more nightmares for the Nazis, this is how 
his citation read: “You have earned this 
high honor by developing an automatic 
lamp-indicator for testing Army field-tele- 
phone switchboards, thereby saving 11,000 
man-days.” Figure that out and it amounts 
to almost enough men to form a streamlined 
mechanized division for one day of battle. 
In other words, Butler came to bat with a 
foxy test rig with which one man could do a 
better job of testing a switchboard in less 
than two hours, compared to the original 
testing time of two men sweating out over- 
time for two days. 

Meanwhile, the great American pastime of 
manufacturing nightmares to order for Hit- 
ler and his chums goes on. The records of 
the Production Idea Exchange Branch of 
War Production Drive Headquarters, the of- 
ficial agency of the War Production Board 
charged with the job of digging out these 
unsung heroes of the Production Front and 
plowing their ideas back into all possible 
war production channels, shows that well 
over 100,000 smart Yankee production ideas 
have been pulled out of the hats of American 
war workers. An impressive percentage of 
these ideas have been outstanding, such as 
the ten described in this article. More are 
turning up every day. 

Is it any wonder that the man who could 
sleep like a baby with the murders of mil- 
lions of innocent victims on his conscience 
now is having the heebie-jeebies every night 


Carbeorundum ts a registered trade-mark of and ind: 2 
in ees tes Sie Se ) when he pulls the covers over his ears? 
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Never had aircraft done more damage to warships than U. S. torpedo 
eee ae See bombers did in the great Battle of Midway. Some of the credit 
n to the enemy, illus- belongs to the torpedo directors which enabled our fliers to “put 

of the Torpede Direct the finger” on the enemy. 


pace, bas been 


Torpedo directors are accurate because they are made with extreme 


precision, and ept in condition by trained technicians. 


Trained Technician Service Awaits YOU 
America’s automotive repair men are your trained technicians. They 
TORPEDO DIRECTOR can give your spark plugs the cleaning and adjusting they must 
have. They can also give expert service on the eight other AC 
AUTOMOTIVE SPARK products with which millions of vehicles are equipped. Thus, these 
PLUG men can help you conserve gasoline, oil, and tires. 


Take a minute, won't you, to read the few details (below) of the 

care your AC products should receive? When replacement becomes 

necessary, select AC—and be sure of complete satisfaction. 

$ Awarded to AC on September 2, 1942, and renewed on June 19, 

¥ / - 
1943, for outstanding achievement im producing for Victory 


\ 
AC SPARK PLUG DIVISION — GENERAL MOTORS CORPORATION 


A spark PLUGS — Dirty of AIR CLEANERS —A dirty air may be worn to the point where Of FATERS—Siow driving 
worn plugs waste as much cleaner increases gasoline a check-up is due accelerates formation of 
gas a5 One COUPON in ten consumption because soot and carbon in en 
Oxide coating collects on chokes down the flow of , it 1 

€ gine or f not constantly 
the plugs and causes them air into che carburetor Your air wom mo ck thous dee at aie 
to mishre ae ally when the cleaner should be rinsed when dirt will clog piston rings, 
engine ts working hard. Dirty ever your car is lubricated DRIVING INSTRUMENTS —Speedom- 
cause increased consumption of 
plugs also cause hard starting eter, gasoline gauge, oil pressure or ' 
which weakens your battery FUEL PUMPS — Practically gauge. ammeter, and tempera oil and gas. So, replace your 
Under present slow driving con 4 trouble free. But. if yours ture gauge seldom need service oil filter element whenever 
ditions, have your plugs cleaned By, bas been in use thirty or But, if they give trouble, have your dealer's AC Oil Test Pad 
and adjusted every few months forty thousand miles, it them cared for af once shows that your oil is dirty 
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The Mystery of Mars 
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iron of the planet as the result of oxidation. 

There are some indications that the sur- 
face of Mars is fairly flat, with few moun- 
tain chains and little rugged country. Near 
the south pole there is some irregularity 
known as the Mountains of Mitchell. The 
polar cap, dwindling in size through the 
Martian summer, does not disappear uni- 
formly. It breaks up into sections with rifts 
always appearing in the same place, season 
after season. Also, the melting is not sym- 
metrical around the true pole. These so- 
called “mountains,” whose existence is 
inferred from this peculiar behavior of the 
cap, may be only plateaus. The general 
smoothness of the Martian scenery probably 
is not the result of erosion. We prefer to 
believe that on this small planet, whose 
diameter is about one half that of the earth, 
mountain-building forces never came serious 
ly into play. 

One of the “keys” that appear to unlock 
these secrets of Mars is contained in Percival 
Lowell's original book on this subject. Lowell 
found that the mouth of each canal, at the 
edge of the ancient sea bed, is marked with 
a curious triangular dark spot. He thought 
that they might possibly be “relay stations 
for the water before it enters the canals.” 
The shape of the markings, as reported by 
Lowell, is precisely that of the Greek capital 
“delta.” And in that word perhaps we find 
the true clue to their nature. Back in the 
days when the seas were full of water and 
Mars was young, these deltas were formed 
by the natural process of erosion and de- 
posit. We have many such formations on 
the surface of the earth, and if our oceans 
were to dry up we should find these deltas 
among the most fertile of all the areas on 
the earth's surface. The interpretation of 
these triangular markings as deltas was 
suggested to me many years ago by Burger, 
a Colorado amateur astronomer. Their ap- 
pearance welds together a picture that would 
otherwise be very uncertain. The further 
interpretation of the canals as river valleys 
is also suggestive. The valleys are relatively 
wide and straight, whereas the path of the 
river in the valley may be winding. 

The character of the Martian vegetation 
may only be conjectured. If our earth's 
oceans were to vanish, their beds would be 
left so poisonously salty that it is doubtful 
whether any sort of vegetation could exist. 
Perhaps the oceans of Mars disappeared 
before they had a chance to become very 
salty. But then, again, the very consider- 

Continued on page 208) 
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That’s what the men in the armed forces say 
about the Harley-Davidsons they left at home. 
And typical of what the boys who ride Harley- 
Davidson Motorcycles in the war think is this 
excerpt from a letter: “Out here Harley- 
Davidsons are the best a man could ride. They 
have the guts to get up and pull out of any 
sand hole within reason. We climb sand dunes 
sometimes as high as 40 or 50 feet without 
any trouble at all. They take all the punish- 
ment we can dish out — cross territory even 
tanks can’t get over. One of our ranking 
officers said the other day, ‘our motor jockeys 
would ride those Harley-Davidsons through 
hell and back and make their own road.’” 
Sounds like the good old endurance run, hill- 
climb, gypsy tour and race meet days, doesn’t 
it? Those days will be back, and when they 
are, Harley-Davidson will have even better 
Motorcycles for you. Mail coupon today! 
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DAVIDSON 


MOTORCYCLES 


HARLEY-DAVIDSON MOTOR CO. 
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Please send at once free copy of 24-page 
“Enthusiast’’ Magazine, filled with motor- 
cycle action pictures and thrilling stories. 
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The Mystery of Mars 


(Continued from page 206) 


able deltas left by the rivers would indicate 
that fairly large quantities of mineral salts 
were washed into the seas. It is doubtful, 
therefore, that Mars can support more than 
the lowest forms of vegetation, mosses, 
lichens, and various types of rank sea 
growths that have become adapted by 
evolution to living out of water. 

Many of Lowell's Martian drawings show 
that the dark areas are crossed by still 
darker “canals.” The lines are continua- 
tions of the rivers, and many of them inter- 
sect at a dark round spot near the center of 
each ocean. Even these markings can be 
given an interpretation. For, as the seas 
dried up or sank into the planet, each river 
would have an extension away from the 
delta, seeking a lower and lower spot of the 
sea bed. Thus, the dark areas at the center 
of each bed are to be interpreted as drain 
sumps of the vanished, or vanishing, Martian 
seas. 

With both water and air, the great 
stabilizers of terrestrial temperature, so 
scarce on Mars, the planet is subject to 
large differences in night-to-day tempera- 
ture. Observations indicate that the surface 
temperature of the equatorial and the 
temperate zones rise above the melting 
point of water during the Martian daytime. 
But at night the entire planet must suffer 
subzero (F.) temperatures. 

The polar cap is probably only a light 
deposit of hoarfrost, rather than a deep ac- 
cumulation of snow and ice. And the melt- 
ing of the polar cap during the Martian 
spring and summer is to be thought of as a 
defrosting process, not unlike that going 
on in an electric refrigerator when the cur- 
rent is turned off. The zone of the midnight 
sun, namely, the polar cap in midsummer, 
is probably the warmest area of the planet— 
a sort of Martian “Palm Beach.” 

As for the presence of animal or human 
life on the surface of Mars, it is apparent 
that only the lower forms would be able to 
exist under the extreme conditions of the 
Martian climate. I refer, of course, to “life 
as we know it.” As for any other type of 
life than this, anyone else’s imagination is 
quite as good as mine. 
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Road Maps of the Sea 


(Continued from page 100) 


imaginative youngster, recovering a corked 
and message-holding bottle from the surf, 
may anticipate finding a romantic message 
of shipwreck. But the slip of paper he reads 
is headed “BOTTLE PAPER. U. S. Hydro- 
graphic Office.”” Then follows the name of 
the officer who tossed the bottle overboard, 
his ship, the date, the latitude, and the 
longitude. In eight languages there follows 
a request to the finder to add his own name 
and address, plus the date and place where 
he picked up the bottle, and to return the 
slip to the Hydrographic Office or to the 
nearest American consul in his country. 

Because ships do not care to reveal their 
positions in wartime, distribution of “bottle 
papers” has ceased for the duration. But 
returns are still coming in. Some of the 
bottles travel far and long. One bobbed 
about in the Pacific until it was more than 
10,000 miles from its starting point—and 
this is not a record. 

In one office, you meet an expert in the 
Japanese language. Surrounded by flower- 
ornamented dictionaries, he is diligently 
“translating” Japanese charts that may be 
of service to American warships. 

Moonlight charts, showing the brightness 
of the moon at various times and locations, 
are another reminder of war. They indicate 
when darkness will cover a raid on enemy- 
held territories. 

By the time that the United States en- 
tered the war, American pilots were well 
acquainted with “Approach and Landing 
Charts,"" newly developed by Hydro, which 
enabled flyers of average skill to make safe 
landings in totally unfamiliar and obscure 
places. 

An improved star finder and identifier, 
developed by the Hydrographic Office, eases 
the task of aerial navigators, especially when 
clouds obscure a part of the night sky. This 
outfit includes a star map and a series of 
interchangeable scales, each corresponding 
to a certain latitude. When the proper scale 
is mounted on the map and set according to 
the observer's local meridian, the altitude 
and azimuth of any visible stars may be 
read from the scale markings. 

As an indication of the variety of Hydro’s 
publications, one of the most recent bears 
the title, “Eskimo Place Names and Aids to 
Conversation.” Standard “Pilots,” supple- 
menting nautical charts, give detailed direc- 
tions for reaching desired destinations, much 
after the fashion of automobile guide books 

except that lighthouses and buoys replace 
road forks and railway bridges. 
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ALWAYS HOLDS 


@ When a nut slips it falls down on the 
only job it has to do. 

When it shakes loose it fails in its sole 
purpose, 

It takes a good nut to hold fast and 
stay put against stress and vibration. 
The Elastic Stop Nut does. 

In its top is a red elastic collar. This 
collar molds itself tightly to the bolt. 
It keeps the nut and bolt threads in 
pressure contact. The nut can’t wiggle 
or turn. 

This is what makes the Elastic Stop 
Nut stay tight. 

We've been making Elastic Stop Nuts 
for years. Millions of them every day 
go into war production. Some of our 
planes take as many as 50,000 in a sin- 
gle ship. 

Yet of actual billions in use, we have 
never heard of one of these nuts that 
has failed to hold better than any 
other similar fastening. 
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DRIVE IN TODAY FOR A 


Tonic Treatment! 


IF YOUR CAR is getting balky — bring it 
in for a Mobil Upperlube Tonic Treat- 
ment. Most Mobilgas Dealers are prepared 
to give this treatment. It should do these 
things for your car : 


Free up valve and ring action e Even 
up piston pressures @ Make your gas- 
oline go further @ Bring back “new 
car pep” to a surprising degree. 


Keep your car running smoothly and guard 
the engine against internal rust and corro- 
sion by adding Mobil Upperlube to the tank 


whenever you buy gasoline. 
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Can We Fly at 50,000 Feet 2 


| (Continued from page 64) 
before, he made the leap—one of the highest 
on record—with no mishap beyond a frozen 
hand. 

Now, scattered over the nation, in the 
plants of major aircraft companies, in col- 
leges, or at military and Government re- 
search plants, are special wind tunnels, cold 
chambers, and low-pressure chambers which 
can synthesize high-level conditions so that 
we can explore the mysteries in comfort 

, and safety. 

One of the newest of these is the 600- 
m.p.h. wind tunnel now being built at the 
Army Air Forces’ major experimental sta- 
tion at Wright Field. It is to be 600 feet 
long, shaped like an “O.”" A 40,000-hp. elec- 
tric-motor system will drive fans capable of 
whipping up a 600-m.p.h. controlled gale. 
The rapidly moving air will be sped through 
cooling coils in which are circulated tons of 
calcium chloride solution chilled to —40 de- 
grees F. 

To make stratosphere tests, models are 
placed in a steel compartment in the throat 
of the tunnel. An airtight door is sealed and 
the air is pumped out to simulate strato- 
sphere conditions. 

A pressure cabin in a stratosphere plane 
is like a deep-sea bathysphere, working in 
reverse. Its job is to keep the life-giving 
pressure inside. Unlike the bathysphere, it 
must be pierced in several places to allow 
control cables to pass through from the 
pilot’s rudder and control column to the 
ailerons, rudder, and elevator. The problem 
has tentatively been solved by a system of 
glands. In some cases, the cable may have 
to pass in and out of the cabin several times. 
Each of these offers a new opportunity for 
the precious sealed air to escape. This prob- 
lem is currently being investigated by Con- 
solidated-Vultee in their high-altitude re- 
search department. 

There still are a number of things we do 
not know about how metals will act under 
conditions of extreme cold. In metal mono- 
coque structure, now widely used in aircraft, 
an important consideration is the yield 
point, or degree of stretching and bending 
that a particular metal will take and still 
return to its original size and shape. Effi- 

| cient design calls for the use of materials 
whose yield point is close to their ultimate 
strength. 

Windows and transparencies 4.e neces- 
sary in high-altitude bombers, and they will 
be required in the transports of the future. 

| How will transparent plastics act in the ex- 
(Continued on page 214) 
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As in World War I, so today the industry is proving 
to be a vital factor in the production of enormous 
quantities of essential small arms. 


We at “Savage” are making Browning Aircraft Ma- 
chine Guns that have won commendation through- 
out the world for dependable and devastating fire 
power. And other guns and military rifles... in 
quantities that once seemed impossible. 
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Dear Joe: 
Still bronco busting! 


Thought I'd left all that bee 
hind at the Lazy Y, but get a 
load of me in that snap. 


That's an Indian Motorcycle I'm 
riding -- and believe me, it's a 
grees machine. Easy and safe to 

andie, and it stands up under 

this cross country stuff like no- 
body's business. An Indian ought 
to last forever on a decent roadj 


I'm going to get me a personal 
Indian after this war and have 
some real fun. The old cycle fans 
in the outfit tell me it'll be 
the greatest Indian ever built. 
Write soon, eh? 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 
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treme cold, with pressure on the inside and 
virtually none without? Rohm and Haas, 
pioneers in plastic resins, have recently 
opened a plastics research laboratory at 


| Bristol, Pa., to solve some of these prob- 


lems. Part of the equipment is a supercold 


| room where temperatures can be dropped 


below stratosphere level and engineers, 
working in electrically heated suits, can test 
plastics for impact and pressure under all 
temperatures. 

Of course, the structure of stratosphere 
cabins themselves is subject to considerable 
test. It is essential that engineers know 
what is happening to the surface of the 
pressurized cabin as the ship climbs, and 
the difference in pressure inside and outside 
the cabin is manifested in a bulging effect. 
To determine this, Celstrain gauges, tiny 
assemblies of strain-sensitive wires, are fas- 
tened to points where the structure tends 
to be weak, such as around windows. The 
gauges, in giving the changes in resistance 
to electrical current in proportion to the 
strain exerted, tell the engineer how the 
structure is behaving at various pressures. 

Windows, being made of a less highly 
stressed and flexible material, are an engi- 
neering weak spot. To determine how glass 
will act under sudden changes of tempera- 
ture and pressure, specimens are mounted 
on pressure boxes and examined by polar- 
ized light. The underside of the glass is 
aluminized. 

The more complicated the airplane be- 
comes, the more equipment there is to be 
run electrically. This adds to the drain on 
the airplane’s battery and generator sys- 
tem. Up to a certain point, the airplane's 
own generating system, driven by a spur 
from the main engines in the accepted auto- 
motive manner, was sufficient. With the ar- 
rival of pressurized cabins, electric cowl 
flaps, etc., the burst strain possible on the 
reserve was so great that it was possible 
to burn out the brushes in the generator in 
a few minutes. Average operational life at 
30,000 fee* was a couple of hours. 

Westinghouse Research Laboratories re- 
cently offered a solution to this problem in 
the form of new chemically treated brushes 
composed of porous carbon impregnated 
with a lubricant which films between the 
brush and the swiftly rotating commutator. 
Their use allows a burst overload, eliminat- 
ing, in many cases, the need for auxiliary 
generators. 

One by one, the problems of the conquest 
of the stratosphere are being solved. 
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Old-fashioned, greasy brushless shave is 
out! Men are switching by the thousands 
to the new, improved Mennen Brushless 
Shave because it has this big advantage 
—it's a cream, not a grease! Get it today 
at your druggist’s in either jar or tube. 


MENNEN 
fess 


SHAVE 





THE SKY IS NO LIMIT 


There is only one way for any builder of an airplane engine to 


approach his job, and that is to make each part as fine as he 


is able to make it. * But in achieving this goal, Allison 
started with two special advantages. * One was the 
opportunity of drawing upon all General Motors’ 
*“*know-how” in the perfection of manufactur- 

ing techniques. * The other was a privilege 

which had been ours for many years—the 

privilege of concentrating on assignments 

calling for high skill and precision 

in working with metals. * Perhaps 

we are aiming high, but with 

two such advantages it is 4 

natural our aspiration 

should be to seek to 

build ever finer 


aircraft engines. 





POWERED BY 
ALLISON 
KEEP AMERICA STRONG .90— Lighening 


BUY MORE BONDS P.s9~ Minesione 


P.40— Warhawk 
P-51— Mustang 





# 


LIQUID-COOLED AIRCRAFT ENGINES O7FL GENERAL 


DIVISION OF MOTORS 
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IN THOSE EARLIER DAYs people didn’t 
get around like they do now. Life has 
changed its tempo. Improvements have 
come so thick and fast, they sometimes 
escape attention. 

For example, just compare the mod- 
ern Tyson Cageless Bearing with the 
older, conventional tapered roller bear- 
ing. Tyson has more rollers. That’s easy 
to see—and important, for rollers carry 


Li 


VERE 


STABLE 


Li 


the load. And size for size, Tyson “All- 
Rolls”? Bearings last longer—almost 
twice as long. 

There is plenty of proof that Tyson is 
the most advanced . . . the toughest... 
the longest-lived bearing ever built for 
heavy-duty transportation and indus- 
trial service. 

The big name in bearings today is 
... Tyson! 


YRS TYSON BEARING CORPORATION, MASSILLON, OHIO 


_ 


Counr THe rout 


TODAYS 
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THE ROLLS COUNT 


HEAVY-DUTY BEARING 
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Wonder where I'll be next hunting season? 


my tast wient in the old room Wonder if 
\rmy cots are comfortable...... 

Glad Dad and I had that week of hunting. Good 
way to get to know Dads: go hunting with ‘em... 
... Marge. Every wolf in this burg will come how! 
ing around, darn it 

Wonder where I]! be next hunting season. Bet 
it’s some place I'll be glad I'm ‘not such a lous, 

Will Marge really write me every dav? 
That “emergency” box of shells— mustn't 
forget to give "em to Dad 

Mom—claiming she had something in her eve 
when she kissed me good night. And not fooling 
anybody Lump in my throat was as big 
as a grapetruit 

What a swell bunch of people to come home to! 

a“ _ a 


since war was called so many millions of Americans 
away from their homes and homeland, Remington 
is thankful that it is able to help send them well 
ar med: 

1. Every working day, Remington produces THIRTY 
MILLION rounds of military small arms ammunition. 
2. Every working day, Remington produces more than 
enough military rifles to equip an entire infantry regi- 
ment at full fighting strength. 

When fathers and sons can once more go hunting 
in a peaceful world —we will again be serving them 
with Remington shotguns and rifles, Nitro Expres= 
shells, Kleanbore Hi-Speed .22’s, and Core-Lokt 
big game bullets. Remington Arms Company, Inc. 
Bridgeport, Conn. 


“Nitro Express,” “Kleanbore”™ and “Hi-Speed” are Reg. U.S. Pat. Off. ; 
“Core-Lokt” is a trade mark of Remington Arms Co., Inc. 


Remington, 
NT 


aud Stamps regularly. 





Buy War Saving B 


UTILITY 
TAPE 


BETWEEN YOU 
AND THE COLD 
New pliable plastic 
stops leaks, saves fuel. 
Weatherstrips windows. 
baseboards 

makes 


doors. 
caulks casements: 
packing, gaskets. f 
EASY TO APPLY 
Unrolls like ribbon. Just press 
into place and it stays put. Does 
not crack, chip, dry out or shrink. 
About 80 ft. to box. At Hard- 
ware, Plumbing, Mill Supply 
Dealers or $1.25 prepaid ($1.40 


west of Rockies). 
Send for Circular — 


SIP] STOPS THAT DRIP 


{ sure cure for condensation drip 
from tanks, pipes. walls, ceilings, ete. Apply wit) 
brush, trowel or spray. At stores or $1.90 for | gal. 





prepaid ($2.10 west of Rockies). Free Circular. 


534 Burch St. 


J. W. MORTELL CO. Giichuc? S 


AMERICA’S BEST KNOWN SHOES im 


DP Derglas Shoes= 


Moke Your 


PAINT 
BRUSHES 
LAST / 


Good, long bristled, new 
Brushes are scarcer than hen’s 
teeth! Conserve and prolong 
their life by cleaning with 
Paint Brush Bath after every 
use. It keeps bristles of new 
brushes clean and flexible. 

It restores neglected, hard- — 
ened old brushestolifeand }g5 
service. 5¢ package cleans 
several brushes. 

Ask for DIC-A-DOO Paint Brush 
Bath at paint, hardware and 5 & 

10¢ stores. Patent Cereals Co., 


Geneva, N.Y., makers of famous 
DIC-A-DOO Paint Cleaners. 


DIC-A-D0O @ 
PAINT BRUSH 
BATH 

















MILLING MACHINES) 


a 
Per 2 
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+ BUY WAR BONDS NOW * 


ew Atlas SHOP 


AFTER THE WAR 


FOR AN 
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F-SERIES 10” LATHE 


~esWHERE SPLIT-HAIR 
PRECISION COUNTS 


Precision gunning, precision bombing —the skill of 
American marksmen amazes the world! It’s the result of 
excellent training plus the superior weapons produced 
by American industry. 

Almost everywhere you go you'll find Atlas Tools 
in the thick of the production battle. And in aviation 
depots, bases, and in mobile machine shops of the armed 
services you'll find rugged, precision Atlas, machines 
helping to keep weapons and equipment in victory-win- 
ning shape. 

Among men with whom precision is a habit, Atlas has 
become a name to remember. The flexibility of Atlas 
Tools .. . their dependable accuracy .. . low cost . . . ease 
of operation are writing production history now 
that is sure to repeat itself in peace. 

Remember Atlas for the time when 
shop equipment will again be avail- 
able for non-war use — for you. 


ATLAS PRESS COMPANY 


1055 NORTH PITCHER STREET ©* KALAMAZOO 13D, MICHIGAN 
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Building a great army fast means building quarters 
for soldiers frst / A tremendous barracks-building pro- 
gram began immediately war was-declared. And since 
then tens of thousands of craftsmen have been work- 
ing day and night to house our armed forces. 


These workmen need fast-working, dependable, 
long-lived tools. And it is a significant fact that much 
of this important work is done with tools by Disston. 
These include Disston hand saws, back saws, compass 
saws, coping saws, flooring saws, brick trowels, 
cementing trowels, plastering trowels, bevels, gauges, 
scrapers, squares, files, rasps, hack saws, hack saw 
blades, circular saws, band saws and other Disston tools. 


@ See your Hardware Dealer, if you need tools for essential ser- 
vice Many war workers prefer this famous Disston hand saw 


DISSTON 
D-8 


Medium weight Skew-back pattern, “The Saw Most Carpenters 
Use.” Made in 20-inch 10 points cross-cut; 22-inch 8 and 10 
points cross-cut; 24-inch 8 and 10 points cross-cut; 26-inch 7, 8, 
10 and 11 points cross-cut, 544 points rip. 

ft 
The FREE Disston Saw, Tool and File Manual 
will show you how to keep all your tools work- 
ing at their best. See your Hardware Dealer— 
or write for your copy. 


HENRY DISSTON & SONS, INC. 
1010 Tacony, Philadelphia 35, Pa., U.S.A. 


Buy War Saving Bonds and Stamps regularly. 


YOU CAN EASILY MAKE 


Telescopes—Magnifiers—Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 


(— cor LENSES 


Big 10 Page Project and Idea Booklet with 
all sets—describes successful developments—points 
the way to new experiments. 


ALL LENSES NEW, finely ground and polished, 
edges very slightly chipped—A SALVAGE BARGAIN! 


Set No. 301-N “Our Advertising Special" 15 Lenses for 
$1.60 Postpaid. For making your own powerful tele- 
scopes, strong magnifiers. photo cells, rifle scope, tele- 
photo lens, dummy focusing camera Kodachrome 
viewer, stereoscopic viewer, ground glass and enlarging 
focusing aids For experimental optics, portraits of 
babies and small pets, copying, ultra close-up shots, and 
many, many other uses. 


Set No. 305-N “The Gadgeteer’s Delight" 35 Lenses 
fer $5.00 Pestpaid. Contains all the lenses in the 
above svt plus twenty more expensive lenses increasing 
your field of experiment and gadget making. All our 
lenses are neatly packed and marked. 

Set No. 310-N “The Experimenter’s Dream" 70 Lenses 
for $10.00 Postpaid. Contains al! the lenses in the 
above sets plus 35 others that makes this a sensational 
buy. The variety of lenses in this set will enable you 
to conduct countless experiments and build a wide va- 
riety of optical equipment. Here is a real worthwhile 
investment in many hours of pleasure and benefit 
Shopmen! Servicemen! Amateur Photographers! 

Stamp Collectors! Experimenters Everywhere! 


Get in on this Lens Salvage Bargain Now! Order Today! 


EDMUND SALVAGE CO. 


41 W. Clinton Ave., P.O. Audubon, N. J. 








4 Don't Miss ([' a 
VF Ad a 
BOOK BE 
“The Age of Chemistry” 
New 1943 Chemcraft Chemistry Book de- 
scribes many amazing experiments you can 
perform; and tells of the big opportunities, 
both now and in the future, for boys with 
a knowledge of chemistry ... Send Today, 


THE PORTER CHEMICAL COMPANY 
24 Prospect Ave. Hagerstown, Md. 


0-1" reading in 1/1000" 

One of America’s finest 

precision micrometers 
made over 30 years. Deliveries made to 
men working in war plants. Price Model 
No. 801 shown above $6.25 'ess 10 
Write for literature showing other types 
manufactured 


co 28-PS Latayette St. 
GEORGE SCHERR CO. + nis, Ne Y. 











* New York » N. 





Electricity for Any Job—Anywhere 
ONAN GASOLINE DRIVEN ELECTRIC PLANTS provide 
electricity in locations where it is not otherwise available, 
and for emergency and standby service. 
Thousands doing a winning job in the 
wor. 
Sizes from 350 to 35,000 watts. A.C. 
50 to 800 cycles, 110 to 660 volts. 
D.C. 6 to 4000 volts. Also dual 
A.C. and D.C. output models. Air 
or water cooled. 
Details gladly furnished. 


memenniiaaiiniaaniaaiiaae 
D.W. ONAN & SONS 








. 1808 Royalston Ave., Minneapolis, Minn. 








“...me and my rifle against every Jap on Guadalcanal’ 


A MARINE Corps Private said: “I realized then that 
I was alone there in a jungle filled with Japs .. just 
me and my rifle against every Jap on Guadalcanal. 
And what a nightmare things became! I had gotten 
all turned around in the jungle, and I knew there 
were a lot of Japs between me and safety. I ran into 
a bunch unexpectedly ..and, when they saw they 
weren't followed, they got brave enough to come after 
me. I had a tough time. It was me and my rifle in a 


OUR WHOLE history has been made, 
men who shot straighter and faster than their enemies. But. . 
“a nation of marksmen.” 


is no longer 


kind of Indian fight, from tree to tree. I killed a lot of 
them. Every time I saw a head I fired a shot, and J 
didn’t miss often. My rifle got terribly heavy, but I 
wouldn't throw it away. It had saved my life too many 
times to part —_ it This marine owes his life 
do th ands of other: in the Services. 

This true story is p art of a chapter, “Gyrene’s Com 
panion,” from Irving Crump’s book “Our U _ States 
Marines.”” (Dodd, Mead & Co.) See coupor 


his rifle, a 


/ riflemen. By 
Ameri¢a 
less than 2% of 


and saved, by ¢raine. 


Today, in 1943, 


inductees know anything about rifled arms! That is why O. F. Mossberg 


and Sons, Inc. urges « 


dt owners of .22 calibre rifles to... 


Share your rifle with your neighbor 


—under nationwide Training Program sponsored by National Rifle Association, Washington, D. C. 


ram is intended to train the maximum number 

ns in the use of small arms. It is invaluable 
guards, etc., and to all pros- 
his War, even beta 1S- 


This prog 
of our citize 
to civilian defense units, 
pective service’men. For in 3 
ters and cooks are armed. And the basic principles of 
aiming and trigger release are the same for riflemen, 
artillerymen, pursuit pilots and bombardiers 


So... share your rifle with your neighbor, under the 


Today, 100% in wor work. In normal times, manufacturers of .22 cal 
RIFLES, SHOTGUNS, TELESCOPE SIGHTS, TARGO GUNS AND EQUIPMENT 
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Saving Bo 


Ammunition is made available 
by proper government departments through the Na- 
tional Rifle Association. Join or start a local rifle clab 
—now! Mail coupon for free booklets—today. 


NRA training program. 


F. Mossberg and Sons, Inc. ‘2 
39710 St. John Street, New Haven, Conn. 
Please send ‘The Guideboo kt Ri fle Marksmanship,” copy > 
of “‘Gyrene’s Companion,”” ; stion-and-Answer folder 
| which tells How and W hat t on NOW. 


| Nem 
Is: treet 
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im INTRODUCING-New Victory Model 
™~HANDIWELD ELECTRIC ~ 


for wartime gluing— 
at home—in industry 


PLUGS INTO 
LIGHT SOCKET 


Victory Model Handiweild 
Arc Welder operates from 110 
volts, A.C. or D.C. current same 
as other arc welders higher priced 
generates tremendous heat to weld 
all metals. Not a toy weider that 
uses carbons, but actually uses 
standard coated rods—sizes 1/16” 
and 3/32”. However, due to 
4 ews a@ generous supply 
16” rods only are sup- 
clied with the welder. Guaran- 
teed not to burn out. Repairs 
fenders, auto bodies. — 
tors, machinery arts 


x ; di 
, ; 2 . Take Victory Model Handiweld 
Just one of hundreds of war jobs for CASCAMITE anywhere to, job, gperate. right 
] , " om li Oc 1 
Resin Glue: Laminating two thicknesses of plywood ia uses tor thir nae socket. You'll find | 
to make hulls for lifeboats. ». Also 4 . factories, 


a re Ba 


. . . and me Lr hana a fe ‘postage. if os 
@ If your chairs are getting wobbly, if Gicioy sow) "hnutietan'S days ae Scetpt ad money pale for 
the children’s toys are cracking up, if inci 


the veneer is peeling from your best a 
table top— Uncle Sam says, “‘Don’t go e> PU LVEX 





out and buy new goods now—buy a FLEA POWDER 


. & Fr ag Eyes 
Bond instead.” And make those wood \ We DP (25¢ ) 
articles last by gluing them with ano soe / 


CASCAMITE Resin Glue. : —_——_, 
ENGINES IN STOCK 


CASCAMITE is easy to realty apevenas in still avellathe. Over 18,000 
use. Just mix it in cold water. aol ance teal, 7 ae 
It makes a durable, water- an teng, wy Sate ba tt, 
proof, moldproof, stainfree same day. Sond S00 for Cetaleg of tmandveds 


joint. 10¢ to 85¢ at Hard- = nee oe. 
. GHQ MOTORS, Dept. SV, 40 East 21 St., New York 10, N.Y. 
ware, Paint and Lumber 


Dealers. 




















CASEIN COMPANY OF AMERICA 
350 Madison Avenue, New York 17, N. Y. 
Send me “Mighty Facts” on Cascamite, con- 


taining handy chart showing how to glue 
different kinds of wood and other materials. 
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They graduate from ‘Evinrude University’ 
to serve on fighting fronts around the globe 


VEN before America went to war, com- 
panies of uniformed men began to fill 
the “class rooms” of Evinrude’s long-estab- 
lished service school. Even then fighting 
Evinrudes were coming off the production 
lines. To keep them running under the 
toughest service conditions motors have 
ever faced . . . to patch up battle-scarred 
motors and speed Fens back for more — 
requires battalions of resourceful, highly- 
trained experts in outboard handling, main- 
tenance and repair. 
Since Pearl Harbor, “Evinrude University” 
has been in constant session. 
Swiftly and efficiently it has 
helped train class after class 
of outboard experts for the 
Armed Services. Veteran 
Evinrude instructors have 
streamlined their wealth of 


we HELP SPEED Victory... “\y 
Hh 
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experience into a few brief weeks of in- 
tensely practical training. Now, on fight- 
ing fronts around the globe, “old grads” 
of the service school know all the answers 
to keeping ’em running! 

We are glad that our peacetime Dealer Service 
School was equipped, staffed and ready for its 
wartime job. Serving America’s fighting fofces 
with all our resources necessarily restricts service 
and parts available to Evinrude users. After Vic- 
tory there will be sparkling new Evinrudes .. . 
and again, complete and satisfying service to 
every owner of an Evinrude motor! 


EVINRUDE MOTORS, Milwaukee, Wis. 


Evinrude Motors of Conada, Peterboro, Canade@ 





EVINRUDE 


OUTBOARD MOTORS 





BUY MORE WAR BONDS 


Run War Saving Bonds and Stamps 7 








No. DS121—This watch can go places—sturdy 


anti-mognetic, precision tested, 15-jewels. Has 


radium dial and honds, non-breakable crystal, 
waterproof strap, sweep second hand and stain 


back. SHOCK-RESISTANT *39 75 


“99.75 


include 
Prepaid 


less steel 


No. 0S 328— Same, 17 SELF 


WINDING, SHOCKPROOF 


jewel, 


Attractively Boxed. Prices 

Federal 
Write for Free lilustrated Booklet 

MAIL ORDERS PROMPTLY FILLED 


BELL WATCH COMPANY 


Time ond life Bidg., Rockefeller Center, New York, 20, WY 


110-VOLTS A. C. STM 


On The Fighting Front On The Home Front 


with KATOLIGHT GENERATORS supplying electri- 
city same as you obtain from power lines right out in 
the field which permits i fighting forces to be 
equipped with the most modern electrical appliances, 


Tox. Postage 


DS" 





ANYTIME! 





genérators, 350 watts through 
ltage ingle or two bearing 


300d deliveries on A.C. and D.C 
ilable in all standard v« 

ato’s entire production at it must be confined to orders 

ith high priority 

Iso manufacturers of Rotary 

d Motor Ger erators 


ATO ENGINEERING COMPANY 
106 Elm St. _Mankato, Minn., U.S.A. 


preser 


Converters, Frequency Changers 





(LL TAKE THE 


WHITE one 


EVERY TIME 


re 
= 





EASY TO READ—easy to clean, unconditionally 
guaranteed for one year. The crack-proof white 
surface is bonded to the steel—protects it from 
rust. 25, 50, 75, 100 ft. lengths. Sold by hard- 
ware, building material, mill supply dealers every- 
where. Write for folder. KEUFFEL & ESSER CO., 
Hoboken, N. J. 


O - 


M. Reg. U.S. Pat. Off. 


STEEL MEASURING TAPES 


UNS & 
GW! Ss ‘4 
’ y, ~J 
SWORDS 
Are you a collector? 4 pepe and rumpus room decorato 
Your treasure hunt en in our ca:alog listing over 1000 
authentic items including old pistols, swords, knives, 


etc. To get your 80-page illustrated catalog, send 25c to 
New York 21, N. Y. 





armor, 
ROBERT ABELS, BOX PS, 860 Lexington Ave., 





| PROTECTION FROM RUST 
TOOLS—GUNS—LOCKS, TACKLE, ETC. 


For years hunters have used Fiendoil to keep their 
guns clean and free from rust equally effective 
on all metal articles. At Your Sports or Hardware 
Store. In 35c, 2 oz, Bottle 


FIENDOTII 
as a 


McCambridge & McCambridge Co. — 





Baltimore 











Keep car radiators cleaned out for 
greatest motor efficiency. Use 


Sani-Flash 


10¢ and 25c sizes 
Directions on can 





) WAR “WORKERS — WIN = “PRODUCTION AWARDS” 





with 23 
je acces- 


Rit No 
ah er 
sories and Model 1 
Moto Tool ir bard 
Kit No. 2, same as 
above with Master 
Model 
Moto-T 











DREMEL MANUFACTURING CO. Dept. T-113-K RACINE, WISCONSIN 


Buy War Saving Ronds and Stamps reqularly. 


Dremel Moto-Tools are used on hundreds of jobs 
pousande of war plants, because they are such great 
and labor savers. Sharpening tools C~ 
castings, cores and welding points . grinding 
polishing, burring and finishing . these are “but o 
ow of Moto-Tool’s many —_ ilities. Only Moto-Too! 
has all these features: 27,000 r.p.m. (assures better 
work and lengthens life of cutters); shockproof (hake 
lite) case; oi!-less (oil-sealed) bearings; fan-cooled mo 
tor (can't overheat). Order Moto-Tools and Accessories 
at your dealer, = direct on 10-day trial. Money-back 
guarante “” need a Mote-Tool, x * your em 
ployer fe ” pre a tf priority. Catalog 


—Suggest Dremel 


MOTO- 
TOOLS 


TO SAVE TIME— 
CUT COSTS AND 


SPEED PRODUCTION 
POPULAR SCIENCE 








Ist. Lieut. Bernard Shaw, 28 
yeor old son of Mrs. Veta 
Show, who is serving with the 
U. S. Army in the South Pacific. 


Dear Mom and Mary: 


Civilization has long been a dream io us, and when 
we look at a magazine or pictures from the good old 
U. S. A. it is like looking at Mars or some far-off, 


mythical place where all good soldiers go. 


I'm not quite up on the local situation, | want to hear 
about Ann Arbor, Detroit, how people act, think, and 
what is going on. People at home have no idea how 
it is not to see a building, a church, a pretty girl for 


seven long months. 


We are not ungrateful, it's just that we always 
want our World held up before us—it makes it easier 


to go on. 
Love to all, 


Bernard 


argus 


INTERNATLONAL INDUSTRIES, INC 


Mrs. Veto Show, who kindly ollows us to publish 


production front in our Optical Division. 


Get the best out of your present 
comera, take care of it and get 
“Good Pictures.” Pictorial records 
of your daily life will be of great 
interest to your men abroad. Send 
them pictures of the things they 
are fighting for. Here at Argus 
we are building steadily 100% 
War Production for Victory and 
preparing for that time, when our 
new cameras will replace those 
that ore giving such good service 
today 


AWARDED TO PLANT 2 
OPTICAL DIVISION 


her son's letter, is helping him by working on the 


Good Pictures 


Learn how to use your present camerc to get better 
results . . . learn about lenses, filters ond exposure, 
conserve your fillm—moke eoch picture a “good 
picture.” Send 25¢ today for this 56 page book. 





ANN ARBOR MICHIGAN 
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TOUCHY 


ABOUT YOUR TOOLS? 











THEN THINK THIS OVER 


As Little As $5 29 Protects Them 
Against Serious Hazards 


Now your valuable . . . per- 
haps irreplaceable .. . tools can' be protected 
against fire, theft, collision in transit, tor- 
nado, explosion, civil commotion and many 
other hazards which are a constant threat. 
How? With The Central's new Home V ork 
Shop Policy. Cost? Amazingly low. And 
that’s not all... the coverage is complete! 
368 wi «es 
PROTECTION IN U: S. 
AND CANADA! 

Whenever and wherever you move your 
tools, you have the satisfaction and security 
of knowing that the policy is still in force. 
Any loss is covered, just as in your own 
workshop. 

Yes, this is exactly the kind of insurance 
you've been looking for. But of course 
you ll want all the facts straight from one of 
America’s strongest fire companies. So take 
a minute now, fill in the spaces below, and ... 


MAIL THIS COUPON FOR DETAILS 


That's right! 





peseseeese 
THE CENTRAL MANUFACTURERS’ MUTUAL 
INSURANCE COMPANY, VAN WERT, OHIO. 
Gentlemen: Give me the facts 
special low-cost policy for the 


about your 
following: 


Tools Value 








NO OBLIGATION! 


Ruw War Saving Bonds a 


id Stamps re qularly, 


See what is actually still available here ot Words. Practicolly 
everything you'll need ...and ot Wards modercte prices 
too! Get whet you want while stocks of various items ore still 
complete. Don't Delay. Act Now ... write for this Big 36 
Page FREE Photographic Catalog today. 


Monlgomer yf Ward 


PHOTOGRAPHIC | DEPT. P: PS- 1043 « . + CHICAGO, MLINOIS 
Cartoon Home Movies 


DONALD DUC Makes Everyone Laugh! 


Every DONALD DUCK anim: ated car- 
toon is a ‘“‘laugh riot’’ from begin- 
ning to end Next time you treat 
family and friends to a HOME MOV 
IE show start the performance with 
a DONALD DUCK film. And for a 
perfect evening's entertainment, in- 
clude a BOSKO, MICKEY MOUSE, 
OSWALD RABBIT and THREE 
MONKEYS cartoon, together with a 


thrilling AVIATION feature 


— 
100 ft. 8MM at $3. oo: “300 ft. 
Donald Duck in Fast 
a 


naid Duck 
ur -..-1452-8 me Trapeze 4 
Donaid o Saar in The Donaid The Skater 1456-8 
Fire 1453-8 Donald's Monteas 


Donald Duck's Day Off 1454-8 Romanc 1457-8 
See ot Your Dealers. Write for Guteien ond Prices to 


HOLLYWOOD FILM ENTERPRISES, Inc. 
6060 Sunset Bivd. Dept. 116, Hollywood 28, Calif. 


AMAZING NEW 
BLADE SHARPENER 


New sharpener for all makes of 


performs miracies! 
mecessary to change blades,” 
writes one user. Another says 
RAZOROLL 
really sharpens biades because it strops on leath- 
er.Gives keen, smooth shaving edges. No guess- 
=. _— ~ held at correct angie and proper 
. Just turncrank to sharpen 
biade. Rowe gears. rs. Well made. H landsome, compact, sturdy. 
Weighs few ounces. Will last years. Makes ideal gift. 
SEND NO MONEY! $1"! ‘ody. Pay portman oni 
$1 e us few conte postage. Use 
RAZOROLL for 5 days an ‘ou're not delighted with 
mooth, velvet shaves you get, a BAZoROt JROLL and we'll return 
¥e lar. Harry—order today. COMPANY 


__ 620% North Michigan Avenue, a. my Chicago, tiinois 


NEW INVENTION 


Electropates Brus 


New, patented inven possible 
big earnings AT Bowe. eo auto- 
orn articles in homes, stores, hotels, 
y= 7 durable, sparkling, new 
t of metal—with stroke of brush. Easy, 
C sim I quick. Genuine Gold, Silver, Nickel, 
mium,etc. Everything furnished. Outfit 
complete, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts you in business. 
Steady repeat. acne can_pay for itself in 
week. Send TODAY for FREE SAMPLE 
and illustrated BOOKL rae how you can have 
@ life income from a business of YOUR OWN 
built upon satisfied customers. Act at once! 


WARNER ELECTRIC COMPANY 
663 N. Wells St., Chicago, Il., Dept. 406 





BOOKLET 


XPLAIMS 





For finer, better-looking work . . greater mastery 
of tools and operations 


.. or order complete set and 
get money-making FREE book 


Your home workshop success depends on your own skill 
and knowledge — on how well you use your tools! And 
that’s why DELTA-Craft books are so valuable, helping you 
to produce finer, more satisfying work . . . more quickly, a 
more easily, more safely. 
Practical guidance fills every page of these books. Every | Low-cost of DELTA-Craft books 
project shown has actually been built from these very plans is our regular policy. Delta is in the tool 
— every idea has been shop tested! business, mot the book business. And these 
More from your tools is the objective of DELTA editors. books are planned to give you more from the power 
The finest tools in the world can't turn out a job alone — tools you now have, and those you'll get after the war, 
but with the proper knOwledge, you can produce work of They're planned for experts, beginners, and juniors to! 
useful beauty. These books give expert answers to thou- Mail the Coupon TODAY for the books you want. 
sands of shop problems. wise, order every one . . . right now, and get the free book 
i HM 


shown below. -3 
Classified Designs...A : Modern Methods 
Whole Book on Each Subject! Ha for Every Tool and Every Job! 
Aireol in tried ana tented. Bhundrods Hip A complete education in modern shop 
of plans and pictures show “How to ‘ Practice. Close to 50 pages, more than 
Do It.” You never guess... you = 200 illustrations in each book. They 
never go wrong. Every shop needs the - Save you time, money — prevent mae 
entire set! terial waste. And you get extra speed, extra accuracy, 
21 Lovely Lamps. Popular, pleasing design more satisfaction when you work in woods, metals, 
19 Charming Chairs. s mple. complete pla andsome, and plastics. Books on each tool give guidance for 
durabie chairs for your ome or prohitabie sé - - beginners —_ of eo » . " ’ 
One Evening Projects. Dandy novelties, quickly built... s reference for experts! 
Garden Furniture and Novelties. A swell collection.....- Getting The Most Out of Your: 
40 Fine Tables. The finest of shop projects. Real favorites 
- outstanding in design and construction —_ CIRCULAR SAW a JOINTER ee 
Furniture Designs. Desks, beds, wardrobes—fine pieces 
Somer Senin, tian edtebenl’ Gemens ABRASIVE TOOLS BAND SAW & SCROLL SAW 
Novelties. Useful small items. Profitable, interesting. ..- Check the books you wan i 
; . ant and mail cou 
Toys, Games, Playground Equipment. Real moneymakers__10e 6 for $1.50... < 
Small Furniture. Practical plans attractive footstools, 


magazine racks, sewing cabinets, mirror frames, etc 2 Tear out and mail coupon TODAY 


inpdsitiaiy: Gintinsinieia eipth te Wein aun. Seine 


DELTA-Craft Publications, 682-L F. Vienna Ave., Milwaukee 1, 
Please send me books checked below Money order or check for | 

.-...{(total cost) is enclosed. It is understood that if | am not 
fully satisfied. | may return the books and my money will be re- 
funded, including return postage 


Project books: 

) Lamps lie [) Chairs — 15¢ 
f) Garden Furniture — 10c ™ Tables oh 
() Furniture Dusigns — 2% C) Novelties — 25¢ 
C} One Evening Projects 

} Toys, Games, Playground Equip i l0c 
LC) Small Furniture Designs 

(0 All nine of the above books 


Getting the Most Out of Your: 
} Lathe — 25¢ }) Drill Press — 25¢ 

C) Circular Saw, Jointer Be () Shaper 25e 
} Abrasive Tools 25e } Band & Scroll Saws — 25c 
CL) All six manuals $1.50 

2) Practical Finishing Methods 


© COMPLETE LIBRARY (16 books) plus FREE book — $3.50 


\ - 
=" Name... 
=) Get this book FREE! Order the complete Delta Home —_ 
e Workshop Library (all 16 books shown above) for pr 


iS only $3.50, and get at no added cost a copy 
 - of this practical, popular book, ‘‘Making Money with ity 
F Delta Tools.” ( BP nconeneseeasucens 























For Professional Appearance — 

PRACTICAL FINISHING METHODS 

The finish makes or breaks 9 out of 10 jobs. 

This big. complete book shows you simple, 

easy met‘wds of producing any type of finish 

for any material. Experts say, “It’s the finest 
book on the subject!" One large paint company uses it 
as textbook for the entire sales forces. 

Covers completely every practical method of finishing 
wood, metal, etc.: Preparing surfaces, staining, varnishing, 
tumble finishing. lacquer and synthetic wax finishes, bleach- 
ing, polishing, fillers afd sealers, and metal finishing 

Completely illustrated. 25 step-by-step finishing schedules, 
7 pages of tables and schedules 

Mail the coupon today. A bargain at 








(eave Giiinascudsenanecen —_ 
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MOVIE MAKERS ATTENTION! 


@ What Do You Want the SMM MO 
TION PICTURE CAMERA and PROJES 
TOR of Tomorrow? W pay 8150008 
U.S. War Bond«. Maturity Va 
om. WRITE TODAY for full partic 
» entry blank. You've t g 
PERFECT CAMERA and 
hi | hk a 
ted 


iF WORTH SPECIAL COMPENSATION, YOUR IDEAS WILL GET IT! 


DcvVRY < A. DeVry, invented 
wl # : first 1% ; MTION PICTURE PRO 
IPCTo! " r y f 
MIM CAMERAS 


IFC TORS ¢ 


NAME IN THE CINEMATIC wORLO 


POWERFUL VISION — LONG RANGE 


6- rowm TELESCOPE &. 49 


' 
t wm life 
Objects 
onne Sims . = 
5 DAYS FREE. THIAL 
ENI : 


» Ne 


of tel« pes may be curt ; cn & bee Geom on btn ul 


fogue Telescope Co., 7759 s. Halsted, Dept. B-308, Chicago. 


Write for 
FREE BOOK 
PuT THis © 


» MAKE MONEY! Wood is valuable 
Does more than 10 men Easily 
operated Fails trees—and saws 

limbs. Use 6-hp. engine for 
ther work. 

SAW 10 to 20 ee OTTAWA MFG. CO. 

CORDS A Day Wood St. Ottawa, 


9 TPS —— 


_. wees!” 





QUICK REPAIRS: 





oose 
- — can be onan - 


_tike Tike putty a hardenginto 

Hard- 

re ppt vor "Stores. | 
Py - 








STAR-TEST POCKET PLIERS 


For SAFELY Testing and Removing Fuses 
Used for testing open circuits, base receptacles, 
grounded fixtures and blown fuses. A mighty 
handy and useful shockproof combination pocket 
tool of transparent plastic. 7” long, weighs 4 
ozs. and requires the use of only one hand, thus 
preventing unpleasant and dangerous shocks. 
Grips 10 to 100 Amp. Fuses; uses 10 watt CAR- 
BON lamp to insure absolutely accurate testing. 
No light means no electric current. Saves valua- 
ble time: eliminates guessing. The most practi- 
cal and useful tester ever invented. Range 110— 
250 volts. 

Price $2.75 each, plus 10¢ postage. Order NOW. 


STAR PLIERS CO. 
235 Canal St. New York, N. Y. 


Ti workers: f°." ws Horeta 
only r- c! Latest UP-T0-DA 


ipeas’ fo or cae —~y and amateurs SPECIAL 
BARGAINS in rare woods. veneers, and 
ALL kinds of ouppiics $26 pa 12 of 


> in colo r. et posted! Send 


‘ FTSMAN WOOD SERVICE Co. 
27295. Mary St. » Opt. 8-38, 5, Chicago, mM. 


NEW VESTPOK DRY SHAVER 


Only 4 No Electricity, No Soap, 





Water, or Cream 


Razor roller shaves off whiskers like 
magic as you roll it over your face. 
Cannot cut the skin. Self-cleaning. 
Most compact, convenient, practical 
razor ever invented. Sent postpaid for 
only $1. C.O.D., $1. is. You can use 
this Vestpok anywhere. Makes won 
derful Gift. Mail $1 now. 

R. G. Arey Co., 50 Buffum St., Lynn, Mass. 














/ SS STIS F) 
techniques, procedures, methods, | 
pone anger arya 7 | 


py ee. weer es on itl war work, 


Here at last is a oqupicte arc weld- 92 page 


ing manual covering every phase 
of the subject for the beginner and 
past master alike. Every proper 
procedure is outlined: diagrams 
show you exactly how to 


Used in Hobart’s Famous 
School. Is a complete out- 
line for a self-instruction 
or refresher course. Worth 
proceed many times its low price 


for the type of — position of 


oe 
or sent on 5 


welding and rods used. A big, full 
sized book full of valuable informa- 
tion that'll be worth hundreds to you. 
Hobert Bros. Co., Box P-103, Troy, O. 


DAYS APPROVAL « of you wish. 





hMe-h-h/... that 


wondertal BRIGGS £ 





If you stop one happy-looking pipe-smoker 

after another, and ask what’s the tobacco 

that gives them such bliss, chances are they’Il - The Smoke with 
all say: “‘Briggs.”” Good reason, too! For a Smile 
Briggs is cask-mellowed for years—longer 

than many costly blends—and every slow 

month adds to its rich, tender flavor. But “wHteN A  Fantne 

don’t just sniff that heavenly aroma en- — 

viously—treat yourself to Briggs today! 


PRODUCT OF P, LORILLARD COMPANY. 


New’ 7R/G 10° Slide Rule 








verse of Slide 





Standard 10” slide rule with A, B,C 
CI and K scales on face plus 8S, L, and T scales tSINE’ 
LOG, TANGENT) on reversible slide for problems in 


SPECIAL OFFERS trigonometry. 
Enables you to make difficult calculations instantly without 
28-page instruction book and slide rule carrying case included in all offers paper or pencil—in multiplication, division, proportion, squares 


le PN A I on + alae I and cubes, square and cube roots, logarithms, and trigonometri- 
cales) Gun-metal Finish Indicator $i. postpaid A t 

No. 2—Standard 10 enlite Bale, ( A, B, ¢. D. CI and K cal problems. Satis’ “a. SS money refunded. 
Scales miy). Cc a =e ieee a 

No. 3—Ne —y TREC ;’* 10°Slide Rule; Pocket Calculator for a poem ~ 
adding ona subtracting up to 990.999; 6” Transpar- HEwWia 
ent Protractor and Graph Rule graduated in centi- iG Cco., Box P P- 443, Grand c Central "Annex, New York, N. Y. 

ne. 6 eters and inches, $1.50 postpa aid toad - Enclosed is remittance covering Special Offer checked below: l 

0. —Standard 10” Slide Rule Pocket Ca Pos ator ans- - 
parent Protractor and Graph tule. $1.00 postpaid sr rleane OFFER [OG No. i) [5 No.2} ([D No. 3) [OQ No. 4) | 
OREIGN—add 10c to each price. — print 


To Insure Getting — Mail Coupon NOW eye ey ee 
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IT SURE DOES, JIM. 
A NO 
TIMES | 


y HERES AN AD THAT SAvS BIT MOUNTING THESE SPECI- 
CAN -AXIDERMY | ME MENS I$ MORE FUN THAN 





FROM HUNTING —AND 
HAVE A yo tha 


| COULO 
LEARN -" 
we 





teach your? MOUNT Pty § : 


Send Coupon for Free Book 


Tells all about Taxidermy, and how you can learn at 
heme to mount! ife-like Birds, Animals, Game-Heads, 
Fish. Save your valuable trophies. Decorate your bome and 
den. rm genuine me T for harness and sole 
feather, buckskin and fine furs. Mount Commen epecimens, 
equirrele, _—_—, gate, ore n + Ginareene vue craft-wors 

pe, useful and bumorous. 1 fame-pot necessary. 
p yt bobby, great fun and fascination. 


BIG PROFITS Turn your ogere time to cash. Hevea 


to sideline profitable businese. Mount 
game trophies for Soaztemens sell your own mounts: bevy o mone: 
aod Mek ¥ with rt taaping. | Learn Te mau fi mney 
f pam a 23 200 00 ar dua 

nd coupon, or or lett ror ~ os 

card Might Row for this marvelous grog Pon 

joe cost — pe obligation, State 








Gentlemen:— Please send me your free 48 
page booklet explaining Taxidermy 


Name 


Address 


OTTAWA 
Mm TRACTOR 


Falis Troo~Gute Log SAW 


Uses Power Take-off any tric- 
tor. Direct drive. Long stroke. Saws fast Write for FREE 
Book and Prices 


Easy on fuel > an s of satisfied users 
o labor saver Ln 
eT AWA MFG. co. D1003 Forest Ave., OTTAWA, KANSAS 
Vest Pocket Size 
FREE TRIAL 
IDEAL een BUSINESS OR PERSONAL 250 
USE. GUARANTEED ACCURATE. Not « ONLY $ 
toy eaan with only a finger fllck T aL CosT 
Adds, subtracts, multiplies, divides. Counts Te. NO 
up to ten for it MONEY 
de 





name 
plus (Send 
Money Bock in 10 da ‘days if not 

delighted. AGENTS WRITE. 


CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 435, P. O. BOX 1118 CHICAGO, ILLINOIS 





Get this Handy ORIMITE 


Ohms Law Calculator! 


Figures Ohms, Watts, 
Volts, Amperes— 


Quickly, Easily! 


Solves any Ohm's 

Law Problem with 

one setting of the 

slide. Requires no 

slide rule knowledge. 

All values are direct 

reading. Scales on two sides 

cover the range of currents, resist- 

ances, wattages and voltages commonly used in 
Radio and Electrical Work. Size 444” x 9” 


Send only 10c In coin to cover cost of handling. 


OHMITE MFG. CO., 4942 Flournoy St, Chicago, IIL 





Over UNCHARTED. Trails 


ae f 
HULL MFG. CO., warren, onio 





With this NEW TOOL (not s brash) everyone can now draw 
lines with paint. Used on sutos, or toys, tiled walls, cab- 
inets, furniture, linoleam floors an pa git ome wrorkahop pi Pro}- 
onl 00 for 
As easy to use tool for inting a 1/16" wide stripe. including 
as a pencil ad ble gu 


a 
or narrower stripes. 


Every Painter and Craftsman Should Own One 

Send for your tool today Jee it. If you are 
dded character as 
» return the t 


alers: Write for literature, ete 


WENDELL MFG. CO. 


2543 N. Ashland Ave. Chicago, i. 





MANY NEVER 


SUSPECT CAUSE 
OF BACKACHES 


This Old Treatment Often 
Brings Happy Relief 


Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 

The kidneys are Nature's chief way of taking the ex- 
cess acids and waste out of the blood. They help most 
people pass about 3 pints a day. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

Don’t wait! Ask your druggist for Doan’s Pills, used 
successfully by millions for over 40 years. They give hap- 
py relief and will help the 15 miles of kidney tubes flush 
out poisonous waste from your blood. Get Doan’s Pills. 





PUSHIN’ THE BRUTES AROUND 


F you've been inclined to look 
| ys, outboard motors only as 
vacation equipment, take another look. 
Outboard motors have come of age. 
Years of development have made 
them mechanical marvels—and to- 
day they are doing man’s work in the 
armed services everywhere. 

A few pounds of metal, fashioned 
into a modern Sea-Horse, provide 
power to handle tons of equipment 
and supplies and men. With dispatch, 
And with DEPENDability. 

Johnson has made the outboard 
motor an instrument to be reckoned with—in 
industry as well as in war—and an instrument 
of infinite pleasure for days of peace. Devel- 
after the war is 


opment goes on. Someday, 


won, you'll see even finer models — lively, 
rugged offspring of the grand Sea-Horses that 


are in the war today. 


JOHNSON MOTORS, WAUKEGAN, ILLINOIS 


THERE IS NO os FOR EXPERIENCE 


JOHNSON 
SEA-HORSES 
jor DEPENDABILITY 


DO YOUR DUTY = BUY WAR BONDS om 








HIGH QUALITY 


Gerstner Chests serve better and last longer. 
Free ee to toolmakers and machinists. 
ERSTNER TOOL cuasrs 


543 Columbia St. yton, Ohio 





| “WOW TO WORK WITH TOOLS AND woop” 


A pepelar book on 
ruetions for beginners, and 
Every home workshop 


woodworking, packed with illustrated ir 
with useful data for experienced’ woodworkers. 
should have a copy. A Big Value at ‘St. 00 


| STANLEY TOOLS Divisier at The Stanly Werks, 


_PS-2318 





"PIPE CLEANERS AO7 ESSENTIAL WITH 


FILTERED 


MEDICO sioxine 


The mouthpiece stays clean at all times, 
thanks to the patented 66 Baffle Filter which 
retains flakes — slugs —and absorbs moisture. 
When filter is discolored, it has done its job. 
Discard it and put in a fresh one— costs only 
ONE CENT. If moisture from tobacco causes 
slight accumulation in bottom of bowl, simply 
insert pick or awl through shank to insure 
free draft. Medico Filtered Smoking is clean 
— sanitary — mild, and unbelievably improves 
taste and aroma of your favorite tobacco. 


a ABSORGE NT FILTE 


Wor Frank wEDieD) 
Aro 


\] wit } j 
] cade = ewe ~ oa - 


ese San ae ns 





GENUINE FILTERS FOR MEDICO PACKED 
OWLY IN THIS RED & BLACK BOX 








Snank MEDICO—STILL ONE DOLLAR WITH BOX OF FILTERS FREE! 


Jane. Valalalalalellei te vv 
Nad ll ll ld AN KA 














This Is The Wheel, Mr. Jones 


Maybe you 
were stumped 
by grinding 
jobs before, 
but they won't 
worry you any- 
more. 

300 shapes 
and sizes 
every grade 
and grain 
there is a Chi- 
cago Mounted 
Wheel custom- 
built to take on 
any grinding 
problem. Each 
wheel is a 

whirling point of power that turns your jobs 


out smooth—and in a hurry 

PROMPT DELIVERY—Our wartime set-up concen- 
trates on mounted points and grinding wheels 
3” in diameter and under 
Production is stepped up and gs HEAD QUAe, 
keeps pace with demand. &, 


Handee Tool of 1001 Uses and Hi- 
Power Grinders are still available t 
all who have priorities 


Send for Free Catalog 


CHICAGO WHEEL & MFG. CO. 


ais Aberdeen St. Chicago 7, ti. 








7 














For High School & College 
Students. Send 5c for Litera- 
ture and Retail Supply Catalog 
4. H. WINN MFG. CO., Dept. 110 
124 W. 23 St., New York 11, N. Y. 


Learn to Send and Receive Radio Code at home 


or in Camp. or preps are for b igher proficien 
r zs through same eas; practical S 
n training radioteiegraph spe 
of operators needed Write 
ok 
CANDLER SYSTEM CO. 


Dept. 6-L, Box 928, Denver 1, Colo., U. 


Fix Scratches, Dents, Nicks 
= the Professional Way! 
Get This Handy Kit! 


Repair damaged furniture surfaces with 
new practical t 
2 —_ easy 
orofessional 
fur ~~ 


ov 


“Amazing tess to Use 


23 different items — se rate! h removers fo or 
i shades of lac 
f light 
with fuel 
es, ratch 
I d in 
‘ cies for it tox “— est investmer 
Pully guaranteed Detailed instructions supplied. 


AMERICAN HOUSEHOLD BUREAU 
Dept. N, 520 N. Michigan Ave., Chicago, Ill. 


MASTER DRAFTING MACHINE 


@ Biggest 
time saver for 
dimensioned 
sketches, 
lettering and 
layouts ever 
sold at— This 
Low Price 

While they 
last. Limited 
Supply..only 


$3.95 


ORDER TODAY 
611 West Randolph St. 
CHICAGO, ILLINOIS 


te ip 
r ab it ing 


Postpaid 








RANDOLPH RADI 


and Peppy Pal’ 
GARDEN TRACTORS 


irculars on request. War limits prod\ iction 
reve airs for all SHAW tractors sold in 
40 years in busine ss. Write for your needs 


BUILD YOUR OWN RIDING 
VRACTOR— WAS HORSE” 


by using old auto parts, powered by 

H p Bri ges and Stratton or othe: 
gine aller as shown here “WAR HORS! 

] irden Tractor t Built in One Day 

auto into Farm Tractor. Plans 

one "of above postpaid for $1.00 (state 

which wanted) or all 3 for $2.00. Money Back Guarantee! 

SHAW MFG. CO., 5710 Front St., Galesburg, Kansas 

668PS North 4th Street, Columbus, Ohio 


3 


a DYNAMIC 


NOW HEAVY DU 


VALUABLE TIME 
and MONEY! 


Once you see a Dynamic 
n't be with- 


This portable Dynamic Welder—easily car- 


ried right to the job—plugs into any c« 
venient, properly wired 110 


n= 


volt 


light circuit—works on Iron, St eel, 
I e 


nm ar 
s work you we wld t 
ith a larger, more ex- 


ve n 


instructi 


COMPLETE and” operating” 


- DESIGNED ‘TO DO HIGH GRADE WELDING INEXPENSIVELY Write ‘oa for, free priors 
to quali or one 


a 3 » Weld ops sing e Dynamic Var vd it mn a le “and 

ey ca ot af. rd t t t it | 
ed. you em costly les to do var ety Of high grade welding pone Oy 
® ui furr i 


DYNAMIC ‘WELDER. Co., 2226. D y Felon Road, Chicago, it. 4 








r TOP ok worms 
when W ing) ° on we 


Rou" nn 
You cane pos 


worm 
DO YOUR O WN 


= “Duration 
iiaaaieite REPAIRS | 


if you follow the easy pictur- 
ized directions with Pulvex 


(the combination treatment) <5 
Worm Capsules. Here’s why: 

Your dog can have Tape, Sino yf 
Round (ascarid) and Hook 


Worms, any or all, at the : é = Teh 
same time! To worm for all “DURATION” HOME MECHANICS—At- 
three AS YOU ALWAYS ee c eel 
SHOULD, especially tape. tention! Stop those leaks. Seal those cracks. 
worms, UST USE 2 TYPES OF CAP- “Hair » hreaks. Tio » se . 
SEER iis cincintaue enous ann ennat thaws Repair those yreaks. Tights n those loos 
three worms. You definitely expel them (including parts. Do it yourself—quickly, expertly, in- 
tapeworms) when you use the 2 types of capsules, : . ie it lik } x “ | ‘ j 
to be given a few days apart, in th Pulvex expensively. Do it like the professionals do— 
ombination Treatment Worm Capsule package. } S J J . ots -eme 
ae ae eee oo oe nae. with § mooth On No. 1, the metal cemeé nt 
worms; use Pulvex Capsules. Packaged two ways: that requires no heat, no previous experience. 
for puppies, for dogs. Either 50c. Double size For iv half a c aoe 9 with 
package, 75c. Quantity discounts to kennels: or nearly half a century a “must with 
write direct to— mechanics, plumbers, repairmen. 


WILLIAM COOPER & NEPHEWS, INC. é : : ; 
1957 Clifton Avenue, Chicago Repair your boiler, water pipes, steam pipes, 


tank, auto radiator, crank case. Tighten fix- 


tures, tool and utensil handles, casters, hinge 
screws, etc. With Smooth-On you'll do jobs 
you never dreamed you could do, little and 


Combination Iheal arnt putveX a BuLveX OO LVE x Au large repair jobs in home, shop, garage. 


WORM In wartime, with professional mechanics so 


CAPSULES| = Buy SMOOTH-ON in Scarce and so busy, take 
r eon a = 7-02. 1-1b., or larger 2VlT— yourself. Get a 


t S ud . 
containers from your can of Smooth-On to 


supply house, or if ay and have it handy. 
necessary from us. And be sure to get this— 
REPAIR MANUAL 


Easy to fix cuts, bruises, worn spots in tires. 
so- ed a wd mends shoes, raincoats, boots—any- . 
thing Tells and shows how to repair leaks, breaks, 


bers father, MEND the HOLE for cracks, etc. in all kinds of household, auto and 


SPREADS ON like butter Dries shop equipment—repairs — that 
t ih overnight. Flexible Non 

skid. Waterproof. Won't come last 
off —guerenteed 














170 diagrams. Simple in- 
structions. Will save you plenty 
So- Lo: i ite stones in reduced upkeep expense. Ab- 
solutely FREE! 


aan MAIL THIS TODAY «<8 


Smooth-On Mfg. Co., Dept. 58, 
570 Communipaw Ave., Jersey City 4, N. J. 
SURE, | want your Free Handbook! 





Many small rts can be formed without ; — Nome 

dies, to duplicated accuracy of .001” with 

DI-ACRO Precision Machines, — Benders, : Add 

Brakes, Shears—saving Man Hours and 4 ress 

Critical Materials. 

of A. 10-43 

rite on business letterhead 

for catalog, or state if em- 

ployed in War production. 


O'NEIL-IRWIN MFG. COMPANY 
342 Sth Avenue S$. Minneapolis 15, Mine. 
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HOME APPLIANCE 
REPAIRING 
Offers Big Money -Sndependinc 


America’s War Made Industry 
Restriction of manufacturing has meant that the men who 
know Home Appliance Repairing—fixing refrigerators, vacuum 
cleaners, washing machines, motors, welding, nickle plating 
etc. etc. are reaping a steady. daily stream of dollars and 
building for themselves a permanent profitable business. 


No Previous Experience Needed 
The ability to hold and use a tool plus an ambition to make 
money is all that you need to become a successful Repair 
Shop Owner 


Full Time or Spare Time 


Work as many hours as you want. $5.00—$6.00 an hour often 


made 
New Course Tells All 

Our new course on Home Appliance Repairing profusely 
illustrated shows you in simple. easy to understand language 
how to make al! repairs. build tools you need and how to get 
business to come to you. Price of course is so low that your 
savings on your own household repairs will quickly pay for it 
Send today for complete FREE literature on how you too can 


get started 
CHRISTY SUPPLY CO. 


2835 N. Central Ave. Dept. D-901, Chicago 


The WITTE Plant is producing large num- 
bers of Diesel Engines and Dieselectric 
Plants exclusively for the War Effort. 


They are helping to 
speed Victory on 
many fronts the 
worldover, and when 
victory comes these 
same improved 
WITTE units will 
be available to all. 
Remember us then. 


Slow Speed Heavy Duty 
WITTE ENGINE WORKS 


LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U.S.A. 








Locksmithing 
NOW MADE EASY! 





Netson Co... 321 S. Wabash, 
Dept. K-793, Chicago. 


SAVING TEST 


% Will you permit us to send you at our risk 
the Vacu-matic, adevice which autoowners 
here are praising? Install it on your 

est it at our risk. Unless it trims dollars off 

yoor gas bills by saving up to 30% on gasoline con- 
sumption, gives more power, # shober pick oy 
faster acceleration, the test will cost you not 

Automatic Supercharge Principle 

Vacu-matic is entirely diferent! It 

the supercha rineiple by automatically edd- 
eo. oxygen, drawn free from 
ato’ the heart of the gas mixtare. It is 
allows the motor 


car 


‘onstroctedof six parts 
foeed intoa acl af 


een 
the factory 
guichiyiostalledby any> 
one in afew minu' 
NG. Here’s a splendid opportunity for unusual sales 
ck, tractor owner a prospect. name 
oanner offer and bow you canget yours Free. 
6O., 7617-841 W. State Street, Wauwatosa, Wis. 
How to Run a Metal- -Cutting Lathe 
This manual will enable you to understand 
the modern metal-cutting lathe, its parts 
and their functions . . to teach the 
proper care of a lathe . to explain the 
grinding of cutters; modern lathe tools 
and how they should be set-up; methods 
of holding work, and the performance of 
the basic lathe oper- 
ations. This manual 
is 2xceptionally com- 
plete in its tool grind- 
ing charts. Only 





LAY | YOUR OWN ASPHALT 
TILE FLOOR... out oF a can: 


At a fraction of usual cost, HERCULES (the “‘liquid 
asphalt tile’’) gives you a sparkling colorful new floor for 
basement, workshop, kitchen, bath, etc. Resilient, water- 
proof, slip-proof, permanent. Anyone can do it. No muss 

ready to use—simply spread over present wood or ce- 
ment—damp or dry. Nationally used by Industry for new 
floors, patching, driveways, sidewalks, pointing brick, etc. 
Red, green, brown, black, natural concrete. Gallon covers 
approx. 50 sq. ft. with ',” layer. Order today, specifying 
color you want. $2.95 per gallon, prepaid. Send check or 
money order—or C.O.D. plus few cents postage. 


BARRYMORE CO. 222" “=i? “4: 


es New York 18, WN. Y. 
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ARC- WELDER: 
For Light or Heavy Work 
No rewinding necess try use colls 
taken from wi autv generators 
m 110 or 220 A.C. Has 20 different 
Complete plans and BIG Catalog 35« 
L 


|IAY MFG. 3323 Leday Bldg, 


Leseseasseeseeseeasasa 
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BUILD THE BIGGEST 


Huge 7-Ft. Super CONDOR Glider Soars for Hours 


Stronger, longer flights, more graceful lines, construction hema 
fied. Easier than ever to build, Kit E-5019, only..... 


Big 3-Ft. Famous War Models’ 


— Kit T74—Messer- 
schmitt ME-109; Kit T76- —Bell Airacobra P-39; 
50 | “4 Hawker “Hurricane”; Kit 79 
/ ! 
Each Only $]- your dealer can’t supply 


you, order direct 


$].00 


Send 5c for new 
No. 40 Catalog 


none 
free 


Kit T17—Curtiss P- 40 “‘Warhawk"’; Kit T85—P-38 “‘Lightning’ 


1—P-51 “Mustang 
Cieveland Model & Supp'y Co., 4508C96 Lorain Ave., Cleveland 2, Ohio 











a Oe RN AS Pal HO TE ES 
First Time moked at This Low Price Wie 
You Can Easily Build Your Own ia $498 


C FENCE... YOU SAVE AS MUCH AS 413.00. ff 


You Ordinarily Would Pay As Much As 
$15.00 For An Electric Fence With Service Like This ON OUR 10°OAY 


If you have a Ford “‘T”’ coil lying around, or can get one at any Ford dealer, FRE E TRIAL 


auto parts store or garage, HERE’S AMAZING NEWS! You can now build felaaa:| 

your own electric fence unit that will charge up to 12 miles of wire fence, 

more than enough for the average farm. The Power Fence Company cannot 

get coils because of priorities, and is faced with the necessity of junking War Priorities Force 
thousands of brand-new electric fence units at great loss of vital materials, Close- og * _snousende of 
or else selling them out at once, regardless of profi t or loss, to anyone who can Brand - Powerful 
supply their own coil. Take advantage of this ‘‘Once-In-A-Blue-Moon”’ offer! ELE( TRIC ‘FENC E KITS! 


SEND NO MONEY —Test 10 Full Days Com mpletely at Our Risk 


These are brand-new, first class powerful electric fencers. Don’ t Delay! Mail Coupon Now! 


All you need is a Ford “1 coil and four ordinary dry cells Shen chaste Qeaue Gatees Genes baa tee baw ann Ok 
or a 6-volt storage battery. Takes but a few minutes to as- postage, through postman. Test it for 10 days. Note how light and 
semble, connect! Presto! You have an electric fe ~ equal in compact, how Soren it is to put in use. See the hundreds of time- 
efficiency to any costing as much as $15.00... . You know efficient. Then, if you aren't TOUoe uatinned —— By A ry “wonderfus 
the extreme value of electric fences. Saves time, money. buy, return it in 10 days for complete refund. 

Adds much to your daily comforts. Livestock control be- 

comes easy, using just one wire. Small, light, moved easily, NO RISK—10 DAY FREE TRIAL OFFER COUPON 
quickly. Ideal for temporary fences for hogging down corn, 
pasturing wheat, rye, or meadows 
next to corn field. By encircling build- 
ing foundation with one wire, pests 
can be kept out. Weasels, skunks, 
foxes, cats can be kept out of chicken 
houses and yards. Hundreds of val- 
uable every day uses! Mail coupon 





POWER FENCE 60., Dept. A-17 This Offer Good Only 
Darlington, Wis While Stocks Last! 
Ser se me the Power Electric Fencer Kit. All r supply .s Ford *‘T’* 
a batteries. I will pay the postman ik 98 plus C.O. D. post- 
guarantee that” if am not entirely satisfied, 1 may return 

kit in 10 days for full refund 


REEP PESTS 
Our os 
CORN CMB 
Name 


(Print Plainly) 
Address 


4 a. City 
at once. ewww ee eee em em em em em ew ew ew ee ewe ww ewww ee 








RADIO'S FINEST BOOK VALUES 


Specially prepared to aid radio training in schools and 
? industry. Full of valuable data. Send for them now! 
Radio Formulas and Data Book No. 37-752. .10¢ 
Dictionary of Radio Terms No. 37-751.. 
Radio Circuit Handbook No. 37-753. . 
Radio Builders Handbook Ne. 37-750.. 
Simplified Radio Servicing No. 37-755.. 
Radio Data Handbook No. 37-754.. 
ALLIED RADIO CORP. 1 ort i ates delivery guar- 
833 W. Jackson, Dept. 7-K-3, Chicago canvassing necessary. Sendcoupon today, _ 


iFOLEY MFG. CO., aoncancan 25°: 


as lease send FREE PLAN on saw filing business 


Machine 

saw filing with 

the Foley Automatic 
Saw Filer makes oid 

saws cut like new again. Do 

the work so much faster and better y« on 
can make up to $2 or $3 an hour. o eye- 
strain, Thi machine files all hand 
No 








i circular saws 


Name . 
Address..... 
oe 
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on-Profit Institution HOBART TRAINS YOU 
The HOBART Schoo! is 2 Mevereles . the Howe META TL CTT 


furnish in- a 
Founded to ed oper- ; demand for welders will! 


stry wi he - yey 
—— and t her t an continue after the war > HOBART 
terests of & soon as youd Start now! Costs little @O- Rasa 
ine Hobar b dividual booms. Roneest Beilters 
has "9 wilder 
the ee basis of course. 
operating “s sharing in bart way for bigger 


the stu costs only. While fr 


material 
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OF ARC WELDING, Box P-1031, TROY, onto . Dp, FREE booklet 
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Skilled manpower is one of the 
most critical of all our strategic 
resources. To give our fighters 
the added striking power of more 
and better weapons, our skilled 
workers need the producing pow- 


er of more efficient tools. 


Machine tools that are inefficient 
because they are hard to operate, 
inaccurate, or incapable of de- 
livering the required speeds are 
wasteful of critical manpower. 
Wasted manpower is lost produc- 


tion— and victory jeopardized ! 


( rive your skilled manpower more 
producing power with South Bend 
Lathes. Designed and built to de- 
liver maximum production with 
minimum effort, they are highly 
efficient on a wide variety of pre- 
cision machine work. Their ease 
of operation reduces fatigue and 


seemingly shortens the workday 


by hours. This is accomplished 


SOUTH BEND LATHE WORKS 


through conveniently placed, 
smoothly operating controls 

clear-cut, easy reading graduations 
—fully enclosed design with no 
exposed pulleys, belts, or gears 
—and dependable precision that 
permits top speed production, 
even when tolerances must be 
held to extremely close limits. 


pey 
lav 


ope nd 


“HOW TO RUN 
A LATHE” 


A helpful handbook on the 
operation and care of en- 
gine lathes. Contains 128 
pages, 5%" x 8”. Send 25c 
in stamps for your copy. 


LATHE BUILDERS FOR 36 YEARS 
SOUTH BEND, 


INDIANA 
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You Can Tell at Once Wii 
FLASH IDENTIFICATION S$‘ 


AIRCRAFT SPOT! 


HIS NEW COMPLETE HANDBOOK includ 
ing aircraft than any other similar manual. 
the biggest, finest, most comprehensive and uf 
Spotters’ Handbook available anywhere in An 
1300 photographs and silhouettes, with the 
FLASH IDENTIFICATION feature—practica 
spotting! Based on the famous WEFT recog 
Engines, Fuselages, and Tail—for easy comp} 

No less than 350 military aircraft are dej 
including nearly 100 American warplanes, ove! 
35 Jap, 40 Italian planes, as well as planes of R 
Norway, Spain and France. Includes also Ba 
and Rotating Wing Aircraft. 

Every Picture and Specification Check 

You are shown authoritative photographs a 
given specifications, markings and physical cl 
in positive identification. Silhouette views 
three angles so that you can identify a ple 
simply by the outlines! Another interesting 
tion of how planes get their designations, a1 
divers, Spitfires, Zeros, etc. 

You'll be able to identify all the famous pl 
the news dispatches from Africa, France, 
Burma, the East Indies, the South Pacific, 
Flying Fortresses, Liberators and Thunderbc 
and Spitfires; Russian Stormoviks and Mosca 
and Messerschmitts; Jap Zeros; and hundrec 
'T'HE two planes below look very much aliky 

and the other American. But even a child 
apart with the new exclusive 2-line FLASH 1; 
trated by photographs and 3-position silhow 


(Aeronautics Photo) 
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ONG-NOSED FUSELAGE Suspended on Wings. 
win Tail Booms—Rounded Tail Plane. 


Va 


The 2-Line FLASH 
IDENTIFICA- 
TION identifies 
this plane instant- 
ly as the AMERI- 
CAN Lockheed 
P-38 Lightning. 


FRIEND OR FOE? what is the 2-Line FLASH 

IDENTIFICATION for this plane—one of the fastest 

twin-engine fighter bombers now in action? 
(Aeronautics Photo) 


- He 


Now Ready! The Complete New 384-Page 


AIRCRAFT 
SPOTTERS’ HANDBOOK 


with Photographs, Silhouettes and New 
Exclusive 2-Line FLASH IDENTIFICATION 


of 350 Up-to-Date Military Planes! 


VER 1,500,000 of our AIRCRAFT SPOTTERS’ 
GUIDES have been bought by U.S. Armed Forces 
and Civilians. Now this NEW COMPLETE AIR- 
CRAFT SPOTTERS’ HANDBOOK combines Or 
Series of All 4 GUIDES, PLUS Much Valuable New 
Material in One Huge Thumb-Indexed Volume. Over 
350 Warplanes, Transport Gliders, etc., of the World’s 
Warring Nations—Hundreds More than in Any Other 
Similar Guide! Over 1,300 Photographs and Silhouettés, 
with Descriptions and Recognition Characteristiés. 
384 Pages—5% x 7” Size—Flexible Covers—Rounded 
Corners—Instant Reference THUMB INDEXING. 
AN authoritative, up-to-date guide for civilian de- 
fense workers and everyone interested in aviation, 
whether as a hobby or a study, as a part or full-time 
career. Perhaps you like to build model planes. Peér- 
haps you are looking forward to the coming oppér- 
tunities in the airplane industry, as a mechanic, flyer, 
maintenance man. Perhaps you are now employed in 
aircraft production, or want to qualify for military 
aviation—this Guide will provide you with much Up 
to-date and useful information. 


A $4.00 VALUE FOR ONLY $1 
Order NOW, While Edition Lasts! 
SEE INSIDE OF THIS COVER FOR 
DETAILS & SPECIAL ORDER FORM 


FRIEND OR FOE? = what characteristics tell you 
in a flash how this fighter differs from the plane shown 
above? 

(Flight Photo 
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Skilled manpower is one of the 
most critical of all our strategic 
resources. To give our fighters 
the added striking power of more 
and better weapons, our skilled 
workers need the producing pow- 
er of more efficient tools. 


Machine tools that are inefficient 
because they are hard to aperate, 
inaccurate, or incapable of de- 
livering the required speeds are 
wasteful of critical manpower. 
Wasted manpower is lost produc- 
tion — and victory jeopardized! 


Give your skilled manpower more 
producing power with South Bend 
Lathes. Designed and built to de- 
liver maximum production with 
minimum effort, they are highly 
efficient on a wide variety of pre- 
cision machine work. Their ease 
of operation reduces fatigue and 
seemingly shortens the workday 
by hours. This is accomplished 


SOUTH BEND LATHE 


2936 Buy War Searing 


Opt yf Twin Tail Booms—Rounded Tail Plane. 
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You Can Tell at Once With tl 
FLASH IDENTIFICATION SYSTE! 


AIRCRAFT SPOTTE! 


HIS NEW COMPLETE HANDBOOK includes hun 

ing aircraft than any other similar manual. It is be 
the biggest, finest, most comprehensive and up-to-the 
7 gee Handbook available anywhere in America. 
1300 pence hs and silhouettes, with the ama: 
FLASH IDENTIFICATION feature-—practically a c 
spotting! Based on the famous WEFT recognition 
Engines, Fuselages, and Tail—for easy comparison! 

No less than 350 military aircraft are described 
including nearly 100 American warplanes, over 60 Br 
35 Jap, 40 Italian planes, as well as planes of Russia, ’ 
Norway, Spain and France. Includes also Barrage | 
and Rotating Wing Aircraft. 


Every Picture and Specification Checked By 

You are shown authoritative photographs of all th 
given specifications, markings and physical characte: 
in positive identification. Silhouette views show e 
three angles so that you can identify a plane or 
simply by the outlines! Another interesting feature 
tion of how planes get their designations, and such 
divers, Spitfires, Zeros, etc. 

You'll be able to identify all the famous planes yc 
the news dispatches from Africa, France, Britain. 
Burma, the East Indies, the South Pacific, and Al 
Flying Fortresses, Liberators and Thunderbolts; Br 
and Spitfires; Russian Stormoviks and Moscas; Gern 
and Messerschmitts; Jap Zeros; and hundreds more 

HE two planes below look very much alike, altho 

and the other American. But even a child can in: 
apart with the new exclusive 2-line FLASH IDENTI 
trated by photographs and 3-position silhouettes. 


(Aeronautics Photo) 
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held to €XtOonyg.wOSED FUSELAGE Suspended on Wings 
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The 2-Line FLASH 
IDENTIFICA- 
TION identifies 
this plane instant- 
ly as the AMERI- 
AN Lockheed 
P-38 Lightning. 
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1e Amazing New 2-Line 
M Found Only in the 


¢S’ HANDBOOK 


dreds more fight- 
yond comparison 
-minute Aircraft 


It contains over Fighters, 
ring new 2-Line cs 
ourse in aircraft- Other Aircraft 
formula— Wings, 
Over 


and illustrated, 
itish, 60 German, 
The Netherlands, 
Balloons, Blimps, 


3-Position 


Specifications and 
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zach plane from 
group of planes 
» is the explana- 
} names as Hell- 


Recognition 
Characteristics! 


A $4 
Value $ 
for 


only 


ou read about in 

Russia, China, 
laska—American 
‘itish Hurricanes 
nan Focke-Wulfs 
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ugh one’s a Nazi 
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1OSED FUSELAGE Suspendedon Wings. 
ail Booms. Rectangular Tail Plane. 
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The 2-Line FLASH 
IDENTIFICA- 
TION identifies 
this plane instant- 
ly as the GER- 
MAN FOCKE- 
WULF FW. 189. 


identifies 350 Bombers, 
Transports & 


1,300 Photos & 
Silhouettes, 
with Descriptions, 


Edited by L. C. Guthman, 
Ensign, U.S. Naval Reserve 


of War. 
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THUMB 
INDEXING 








Flexible Covers 
Rounded Corners 


THE Handbook is de- 
signed for rigorous use 
in the fleld. It has a 
sturdy, flexible, water- 
repellent binding pat- 
terned on lines similar 
to the official U.S. Army 
Drill Manuals. Rounded 
corners make it easy to 
slip into a coat pocket. 
And the convenient 
THUMB INDEXING 
makes it a matter of an 
instant to turn to any 
of the 12 major types of 


military aircraft into 
which the book is di- 
vided. In contents, ar- 


rangement and format 
it is the most thorough- 
ly practical book that 
could be devised — one 


that will give the maxi- 
mum of service and 
quick information—ar d 
increase the a iracy 
and effici: f any 
Aircraft Spot't Quan- 
tity limited h your 
order on d cou- 
pon. 
National na utics 
Council, | $7 West 
, i, N ork 19, 
if Y. (Co; ht, 1948, 
Lautiws 


by Nation 
Councis, 
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CUT OUT AND MAIL 
THIS COUPON TODAY! 


NATIONAL AERONAUTICS COUNCIL, Inc., Dept. 8010 
37 West 47th Street, New York 19, N. Y. 


YES, for the enclosed $1, please rush me BOST- 
PAID, for a week’s FREE examination, thé big 
384-page AIRCRAFT SPOTTERS’ HANDBOOK, in 
flexible binding with rounded corners and THUMB 
INDEXING. Over 1,300 photographs and 3-pogition 
silhouettes, descriptions and amazing exclusive 
2-Line FLASH IDENTIFICATION of 350 war es 
and other military aircraft of the world’s wafri 
nations. After 7 days, if not more than delighted, 
may return the book and you will immediat re- 
fund my full $i—making the trial absolutely E! 


I Git SEI petinstcs.seisscenisiasinstaeceusepeiailtigtansdiiieiasiiahshtaelaes 
}I also enclose $ 


Sn copies for 
friends, on same terms. 


all orders will be filled 
All orders and 
returned without 


Due to limited copies available 
in seavence of the postmarks they bear 
remittances received too late will be 
further obligation on our part 
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WAFS 


Women's Auxiliary Ferrying Squadron 
Theirs is the man-sized job of ferrying war planes 
from factories to air-bases for Uncle Som. Expert 
flyers, each and every one . . . THEY ARE THE BEST 


With us 
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GOOD TOBACE >, YES... - THE RIGHT COMBINATION 
OF we WORLD'S BEST CIGARETTE TOBACCOS 


ht is not to buy the best cigarette tobacco, it’s 
‘combination, or blend, of these 


so much milder, cooler 


SMOKE CHESTERFIELDS AND FIND OUT 
HOW REALLY GOOD A CIGARETTE CAN BE 





